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" QPQVMBUJPOCBTFE WBMJEBUJPO TUVEZ PG
DBSFHJWFSSFQPSUFE TUPPM DPOTJTUFODZ

 "ঋজঝছঊঌঝ
%JBSSIFB JT B MFBEJOH DBVTF PG EFBUI BNPOH DIJMESFO VOEFS ୮ୢWF HMPCBMMZ .PTU TUVEJFT PG QFEJBUSJD EJBSSIFB
SFMZ PO DBSFHJWFSSFQPSUFE TUPPM DPOTJTUFODZ BOE GSFRVFODZ UP EF୮ୢOF EJTFBTF 3FTFBSDI PO UIF WBMJEJUZ PG
DBSFHJWFSSFQPSUFE EJBSSIFB JT TQBSTF 8F DPMMFDUFE TUPPM TBNQMFT GSPN  DIJMESFO QBSUJDJQBUJOH JO UXP
DMJOJDBM USJBMT JO UIF "NIBSB SFHJPO PG &UIJPQJB 5IF DPOTJTUFODZ PG FBDI TUPPM TBNQMF XBT HSBEFE CZ
UIF DIJMEؠT DBSFHJWFS BOE UXP USBJOFE MBCPSBUPSZ UFDIOJDJBOT BDDPSEJOH UP BO JMMVTUSBUFE TUPPM DPOTJTUFODZ
TDBMF 8F BTTFTTFE UIF SFMJBCJMJUZ PG HSBEFE TUPPM DPOTJTUFODZ BNPOH UIF UFDIOJDJBOT UIFO DPNQBSFE UIF
DBSFHJWFSؠT HSBEF UP UIF UFDIOJDJBOؠT HSBEF 8F BMTP UFTUFE JG UIF JMMVTUSBUFE TUPPM DPOTJTUFODZ TDBMF DPVME
JNQSPWF UIF WBMJEJUZ PG DBSFHJWFSؠT SFQPSU 5IF XFJHIUFE LBQQB NFBTVSJOH BHSFFNFOU CFUXFFO UIF UXP
MBCPSBUPSZ UFDIOJDJBOT SFBDIFE  BG୴FS  TUPPM TBNQMFT XFSF HSBEFE 5IF TFOTJUJWJUZ PG DBSFHJWFS
SFQPSUFE MPPTF PS XBUFSZ TUPPM XBT ॎ <ॎ $*  > BOE UIF TQFDJ୮ୢDJUZ XBT ॎ <ॎ$* 
> 8JUI UIF JMMVTUSBUFE TDBMF UIF TFOTJUJWJUZ XBT ॎ <ॎ$*  > BOE UIF TQFDJ୮ୢDJUZ XBT ॎ
<ॎ$*  > 5IF SFTVMUT JOEJDBUF DBSFHJWFS SFQPSUFE TUPPM DPOTJTUFODZ VTJOH UIF UFSNT ؟MPPTF PSXB
UFSZؠ EPFT OPU BDDVSBUFMZ EFTDSJCF TUPPM DPOTJTUFODZ BT HSBEFE CZ USBJOFE MBCPSBUPSZ UFDIOJDJBOT (JWFO UIF
QSFEPNJOBODF PG VTJOH DBSFHJWFSSFQPSUFE TUPPM DPOTJTUFODZ UP EF୮ୢOF EJBSSIFBM EJTFBTF UIF MPX TFOTJUJWJUZ
JEFOUJ୮ୢFE JO UIJT TUVEZ TVHHFTUT UIBU UIF CVSEFO PG EJBSSIFBM EJTFBTF NBZ CF VOEFSFTUJNBUFE BOE JOUFSWFO
UJPO F୭GFDUT DPVME CF CJBTFE 5IF JMMVTUSBUFE TDBMF JT B QPUFOUJBM MPXMPTU UPPM UP JNQSPWF UIF WBMJEJUZ PG
DBSFHJWFSSFQPSUFE TUPPM DPOTJTUFODZ
 #ঊঌঔঐছঘঞগ঍
%JBSSIFB JT B MFBEJOH DBVTF PG DIJMEIPPE NPSCJEJUZ BOE NPSUBMJUZ XJUI BO FTUJNBUFE  CJMMJPO DBTFT BOE
EFBUIT BOOVBMMZ  *O &UIJPQJB EJBSSIFB JT UIF TFDPOEMFBEJOH DBVTF PG EFBUI BNPOH DIJMESFOVOEFS

୮ୢWF DBVTJOH NPSF EFBUIT UIBO )*7 5# BOE NBMBSJB DPNCJOFE  .PTU USJBMT BOE FQJEFNJPMPHJD TUVEJFT
PG DIJMEIPPE EJBSSIFB VTF DBSFHJWFS SFQPSUT PG TUPPM DPOTJTUFODZ BOE GSFRVFODZ UP DIBSBDUFSJ[F EJTFBTF TUB
UVT 5IF 8PSME )FBMUI 0SHBOJ[BUJPO 	8)0
 EF୮ୢOJUJPO PG EJBSSIFB JT UISFF PS NPSF MPPTF PS XBUFSZ
TUPPMT JO B IPVS QFSJPE  *O UISFF SFDFOU TZTUFNBUJD SFWJFXT PG XBUFS TBOJUBUJPO BOE IZHJFOF 	8"4)

JOUFSWFOUJPO USJBMT UP QSFWFOU QFEJBUSJD EJBSSIFBM EJTFBTF BMM  TUVEJFT VTFE DBSFHJWFSSFQPSUFE TZNQUPNT
UP DMBTTJGZ EJBSSIFBѼ *O B  SFWJFX PG  TUVEJFT PG XBUFS RVBMJUZ JOUFSWFOUJPOT GPS SFEVDJOH EJBSSIFBM
EJTFBTF  VTFE UIF8)0 EF୮ୢOJUJPO BOE  VTFE BOPUIFS TZNQUPNTCBTFE SFQPSU 
%FTQJUF JUT XJEFTQSFBE VTF UIFSF JT MJNJUFE SFTFBSDI PO UIF WBMJEJUZ PG WBSJPVT EF୮ୢOJUJPOT PG EJBSSIFB
BOE UIF DPNQPOFOU JUFNT JO UIPTF EF୮ୢOJUJPOT 	TUPPM DPOTJTUFODZ BOE GSFRVFODZ
Ѽ 5IJT LOPXMFEHF
HBQ JT JNQPSUBOU HJWFO NJTDMBTTJ୮ୢFE DBSFHJWFSSFQPSUFE TUPPM DPOTJTUFODZ DPVME JOUSPEVDF NFBTVSFNFOU
FSSPS BOE CJBT 5SVF QSPUFDUJWF F୭GFDUT PG JOUFSWFOUJPOT PO EJBSSIFBM EJTFBTF NBZ CF VOEFUFDUBCMF XIFO
NFBTVSFNFOU FSSPS JT QSFTFOU 6OEFSSFQPSUJOH PG NPEFSBUF BOE TFWFSF EJBSSIFB NBZ VOEFSFTUJNBUF UIF
EJTFBTF CVSEFO BOE SFTVMUJOH DPTUF୭GFDUJWFOFTT PG JOUFSWFOUJPOT EFTJHOFE UP NJUJHBUF UIBU CVSEFO
7JTVBM BOE EFTDSJQUJWF TUPPM DPOTJTUFODZ TDBMFT NBZ TUBOEBSEJ[F BOE JNQSPWF UIF BDDVSBDZ PG SFQPSUFE
TUPPM DPOTJTUFODZ " XJEFMZ VTFE TUPPM GPSN TDBMF 5IF #SJTUPM 4UPPM 'PSN 4DBMF 	#4'4
 XBT EFWFMPQFE
JO UIF MBUF T UP NFBTVSF HVU USBOTJU UJNF  BOE MBUFS TJNQMJ୮ୢFE UP B ୮ୢWFMFWFM TDBMF UIF NPEJ୮ୢFE
#SJTUPM 4UPPM 'PSN 4DBMF GPS DIJMESFO 	N#4'4ୖ$
  5IF N#4'4ୖ$ DPVME CF VTFE BT B UPPM GPS FMJDJUJOH
TFMGSFQPSUFE PS DBSFHJWFSSFQPSUFE EJBSSIFB GSPN FQJEFNJPMPHJDBM TUVEJFT )PXFWFS UP PVS LOPXMFEHF
JU IBT OFWFS CFFO FWBMVBUFE JO B SFTFBSDI TFUUJOH JO "GSJDB
0VS PCKFDUJWF XBT UISFFGPME NFBTVSF UIF JOUFSSBUFS SFMJBCJMJUZ PG N#4'4ୖ$ BNPOH MBCPSBUPSZ UFDIOJ
DJBOT WBMJEBUF DBSFHJWFSSFQPSUFE TUPPM DPOTJTUFODZ VTJOH MBCPSBUPSZ UFDIOJDJBOHSBEFE DPOTJTUFODZ BT UIF
SFGFSFODF TUBOEBSE BOE EFUFSNJOF JG UIF N#4'4ୖ$ DBO JNQSPWF UIF WBMJEJUZ PG DBSFHJWFSSFQPSUFE TUPPM
DPOTJTUFODZ

 .঎ঝ঑ঘ঍জ
 4ঝঞ঍ঢ ঙঘঙঞকঊঝ঒ঘগ
5IJT TUVEZ XBT DPOEVDUFE XJUIJO UXP DMVTUFSSBOEPNJ[FE USJBMT TUVEZJOH XBUFS TBOJUBUJPO BOE IZHJFOF
	8"4)
 JOUFSWFOUJPOT JO SVSBM &UIJPQJB *O POF  DPNNVOJUJFT JO UIF &BTU (PKKBN [POF XFSF SBOEPN
J[FE UP SFDFJWF FJUIFS B IBOE EVH XFMM PS OP JOUFSWFOUJPO Ѽ 	MBCFMMFE 5SJBM * JO UIJT SFQPSU DMJOJDBMUSJ
BMTHPW /$5
 *O UIF PUIFS  DPNNVOJUJFT JO UIF 8BH)JNSB [POF XFSF SBOEPNJ[FE UP FJ
UIFS B DPNQSFIFOTJWF8"4) QBDLBHF PS OP JOUFSWFOUJPO 	MBCFMMFE 5SJBM ** JO UIJT SFQPSU DMJOJDBMUSJBMTHPW
/$5
 5IF QSJNBSZ PVUDPNF PG CPUI USJBMT XBT PDVMBS DIMBNZEJB 5IF QSFTFOU TUVEZ DPMMFDUFE
EBUB BU UIF ୮ୢOBM TUVEZ WJTJU PG 5SJBM * 	"QSJM 
 BOE UIF CBTFMJOF WJTJU PG 5SJBM ** 	+BOVBSZ PG 

*O FBDI TUVEZ XF DPOEVDUFE B EPPSUPEPPS QPQVMBUJPO DFOTVT BQQSPYJNBUFMZ UISFF XFFLT CFGPSF UIF
TUVEZ WJTJU UP FOVNFSBUF IPVTFIPMET BOE DIJMESFO FMJHJCMF UP QBSUJDJQBUF JO EBUB DPMMFDUJPO #BTFE PO TBN
QMFT TJ[F DBMDVMBUJPOT GPS UIF QSJNBSZ PVUDPNF *O 5SJBM * BMM DFOTVTFE DIJMESFO BHFE [FSP UP ୮ୢWF ZFBST XFSF
FMJHJCMF UP QBSUJDJQBUF *O 5SJBM ** B SBOEPN TBNQMF PG  DIJMESFO BHFE [FSP UP ୮ୢWF ZFBST 	VQ UP UIFJS TJYUI
CJSUIEBZ
 BOE  DIJMESFO BHFE TJY UP OJOF ZFBST QFS DPNNVOJUZ XFSF FMJHJCMF JG MFTT UIBO  DIJMESFO PG
B TQFDJ୮ୢD BHF HSPVQ XFSF DFOTVTFE UIFO BMM DIJMESFO JO UIBU BHF HSPVQ XFSF TBNQMFE *O FBDI DBTF UIF
TBNQMJOH TUSBUFHZ XBT CBTFE PO QPXFS DBMDVMBUJPOT GPS UIF QSJNBSZ PVUDPNF PG UIF USJBM
 .঎ঊজঞছ঎খ঎গঝজ
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5IF .PEJ୮ୢFE #SJTUPM 4UPPM 'PSN 4DBMF GPS $IJMESFO 	N#4'4ୖ$
 JT B ୮ୢWFMFWFM BEBQUBUJPO PG UIF PSJHJ
OBM TFWFOMFWFM #4'4  *U XBT ୮ୢWF TUPPM DPOTJTUFODZ DBUFHPSJFT XJUI CPUI DBSUPPO EFQJDUJPOT BOE EF
TDSJQUPST 	
 IBSE MVNQT 	
 TBVTBHFTIBQFE CVU MVNQZ 	
 TBVTBHFTIBQFE BOE TPG୴ 	
 MPPTF BOE 	


Figure 1.1: The modiCed Bristol Stool Form Scale for Children (mBSFS-C), translated into Amharic
XBUFSZ 	'JHVSF 
 "O &UIJPQJBO DMJOJDJBO ୯୳VFOU JO UIF "NIBSJD BOE &OHMJTI MBOHVBHFT USBOTMBUFE UIF
N#4'4ୖ$ JOUP "NIBSJD 5IF USBOTMBUJPOT XFSF BEBQUFE UP DVMUVSBM OPSNT UISPVHI DPOTFOTVT XJUI UISFF
"NIBSJD&OHMJTITQFBLJOH DMJOJDJBOT *U XBT CBDLUSBOTMBUFE JOUP &OHMJTI UP DIFDL DPNQBSBCJMJUZ XJUI UIF
PSJHJOBM TDBMF 5IF EFTDSJQUJWF XPSET آOVUTأ BOE آTBVTBHFأ XFSF OPU VTFE CFDBVTF UIFTF BSF OPU QBSU PG B
TUBOEBSE EJFU JO SVSBM &UIJPQJB
-BCPSBUPSZ UFDIOJDJBOT BUUFOEFE B EBZ DMBTTSPPN USBJOJOH PO TUPPM TBNQMF DPMMFDUJPO BOE DPOTJTUFODZ
HSBEJOH VTJOH UIFN#4'4ୖ$ BOE B EBZ ୮ୢFME USBJOJOHXJUI SFBM TUPPM TBNQMFT CFGPSF EBUB DPMMFDUJPO TUBSUFE
8F FNQIBTJ[FE UIF JNQPSUBODF PG NBTLJOH UIF DPOTJTUFODZ HSBEFT EVSJOH CPUI DMBTTSPPN BOE ୮ୢFME USBJO
JOH

4ঝঘঘক জঊখঙক঎ ঌঘকক঎ঌঝ঒ঘগ
%BUBXBT DPMMFDUFE EVSJOH UIF SFHVMBSMZ TDIFEVMFE TUVEZ WJTJUT GPS UIF QBSFOU USJBMT JO B DFOUSBMJ[FE MPDBUJPO
JO FBDI DPNNVOJUZ $BSFHJWFST XFSF JOTUSVDUFE UP UBLF UIFJS DIJMESFO UP B TFNJQSJWBUF PVUEPPS QMBDF OFBS
UIF TBNQMF DPMMFDUJPO BSFB BOE IBWF UIFJS DIJME EFGFDBUF JO B QPUUZ DIBJS MJOFE XJUI B CMBDL QMBTUJD CBH 'PS
DIJMESFO VOBCMF UP QSPEVDF B TUPPM XJUIJO UXP IPVST DBSFHJWFST XFSF BTLFE UP DPMMFDU TUPPM BU IPNF BOE
CSJOH JU UP B DPMMFDUJPO TJUF UIF GPMMPXJOH EBZ "MM TUPPM TBNQMFT XFSF HSBEFE JO UIF ୮ୢFME CFGPSF UIFZ XFSF
TFU JO B QSFTFSWBUJWF BOE USBOTQPSUFE
8IFO UIF TUPPM XBT SFUVSOFE UP UIF ୮ୢFME TUBUJPO JU XBT JNNFEJBUFMZ JOTQFDUFE JO UIF PSJHJOBM DPMMFDUJPO
DPOUBJOFS CZ UXP NFEJDBM MBCPSBUPSZ UFDIOJDJBOT BOE UIF DPOTJTUFODZ PG UIF TBNQMF XBT JOEFQFOEFOUMZ
HSBEFE BDDPSEJOH UP UIF N#4'4ୖ$ 5IF UFDIOJDJBOT XFSF NBTLFE UP FBDI PUIFSؠT HSBEFT .BTLJOH XBT
BDIJFWFE CZ IBWJOH UIF ୮ୢSTU UFDIOJDJBO TJMFOUMZ FOUFS UIFJS HSBEF JOUP DVTUPNEFTJHOFE TPG୴XBSF PO B TNBSU
QIPOF PODF FOUFSFE UIJT HSBEF XBT JNNFEJBUFMZ DPODFBMFE JO UIF BQQMJDBUJPO BOE JNQPTTJCMF UP DIBOHF
5IF TFDPOE UFDIOJDJBO UIFO SFDPSEFE UIFJS HSBEF 5FDIOJDJBOT XFSF BMMPXFE UP EJTDVTT UIFJS HSBEFT BG୴FS
CPUI HSBEFT IBE CFFO FOUFSFE 5IF N#4'4ୖ$ EJBHSBN XBT BWBJMBCMF BU UIF QPJOU PG EBUB DPMMFDUJPO JO UIF
EBUB DPMMFDUJPO TPG୴XBSF BOE BMTP BT B MBNJOBUFE TIFFU
4ঝঘঘক জঊখঙক঎ ঐছঊ঍঒গঐ $ঊছ঎ঐ঒ট঎ছ ছ঎ঙঘছঝ ঘএ ؟কঘঘজ঎ ঘছঠঊঝ঎ছঢؠ জঝঘঘক 	঒গ঍঎ড ঝ঎জঝ 

"G୴FS UIF TUPPM TBNQMF XBT HSBEFE CZ CPUI MBCPSBUPSZ UFDIOJDJBOT UIF DBSFHJWFS XBT BTLFE آ%JE ZPVS
DIJME IBWF B MPPTF PS XBUFSZ TUPPM أ 5IFXPSEJOH PG UIF RVFTUJPOXBT EFTJHOFE UPNJNJD TUPPM DPOTJTUFODZ
FMFNFOU PG UIF TUBOEBSE EF୮ୢOJUJPO PG EJBSSIFB UISFF PS NPSF MPPTF PS XBUFSZ TUPPMT JO B IPVS QFSJPE 

4ঝঘঘক জঊখঙক঎ ঐছঊ঍঒গঐ $ঊছ঎ঐ঒ট঎ছ খ#4'4ୖ$ ঐছঊ঍঎ 	*গ঍঎ড ঝ঎জঝ 

5IF DBSFHJWFS XBT UIFO TIPXO UIF MBNJOBUFE DPMPS DPQZ PG UIF N#4'4ୖ$ XJUI "NIBSJD EFTDSJQUJPOT BOE
BTLFE UP QPJOU UP UIF DPOTJTUFODZ DBUFHPSZ NPTU TJNJMBS UP UIFJS DIJMEؠT TUPPM
 4ঝঊঝ঒জঝ঒ঌঊক খ঎ঝ঑ঘ঍জ
"ঐছ঎঎খ঎গঝ ঘএ ছ঎এ঎ছ঎গঌ঎ জঝঊগ঍ঊছ঍
8F BTTFTTFE BHSFFNFOU JO UIF MFWFM N#4'4ୖ$ TUPPM DPOTJTUFODZ DMBTTJ୮ୢDBUJPO CFUXFFO UIF UXP HSBEFST
VTJOH CPUI BO VOXFJHIUFE BOE RVBESBUJDXFJHIUFE LBQQB  BOE VTFE B CPPUTUSBQ XJUI  SFQMJDBUFT
UP DBMDVMBUF CJBTDPSSFDUFE ॎ DPO୮ୢEFODF JOUFSWBMT XJUI SFTBNQMJOH CZ DPNNVOJUZ
8F VTFE B , CZ , DPOGVTJPO NBUSJY UP WJTVBMJ[F BCTPMVUF BHSFFNFOU BOE QBSUJBM BHSFFNFOU GPS UIF
N#4'4ୖ$ XIFSF UIF ୮ୢSTU UFDIOJDJBOؠT HSBEFT 	JO DPMVNOT
 BSF DMBTTJ୮ୢFE BHBJOTU UIF TFDPOE UFDIOJDJBOT
HSBEFT 	JO SPXT

8F BMTP DPNQBSFE UIF VOXFJHIUFE BOE XFJHIUFE LBQQB CZ UIF OVNCFS PG TBNQMFT HSBEFE JO JODSF
NFOUT PG  UP FWBMVBUF B DIBOHF JO LBQQB PWFS UJNF 8F TQFDJ୮ୢFE B LBQQB PG  PS HSFBUFS CFUXFFO
HSBEFST UP VTF UIF ୮ୢSTU MBCPSBUPSZ UFDIOJDJBOT HSBEF BT UIF HPME TUBOEBSE
7ঊক঒঍঒ঝঢ ঘএ ঌঊছ঎ঐ঒ট঎ছ ছ঎ঙঘছঝ ঘএ ؟কঘঘজ঎ ঘছঠঊঝ঎ছঢؠ জঝঘঘক 	঒গ঍঎ড ঝ঎জঝ 

8F DPNQBSFE UIF DBSFHJWFS SFQPSU PG ؟MPPTF PS XBUFSZؠ TUPPM DPOTJTUFODZ UP UIF ୮ୢSTU MBCPSBUPSZ UFDIOJDJBO
HSBEF 	SFGFSFODF TUBOEBSE
 8FEJDIPUPNJ[FE UIF MBCPSBUPSZ UFDIOJDJBOؠTN#4'4ୖ$ HSBEFXJUI UZQFT  BOE
 RVBMJGZJOH BT ؟MPPTF PS XBUFSZؠ TUPPM BOE UZQFT  BT ؟OPU MPPTF PS XBUFSZؠ 8F DBMDVMBUFE UIF TFOTJUJWJUZ
BOE TQFDJ୮ୢDJUZ VTJOH TFQBSBUF MPHJU NPEFMT XJUI UIF EJDIPUPNPVT SFTVMU PG UIF JOEFY UFTU BT UIF EFQFOEFOU
WBSJBCMF DPOEJUJPOBM PO UIF SFGFSFODF TUBOEBSECFJOHQPTJUJWF 	TFOTJUJWJUZ
 PS OFHBUJWF 	TQFDJ୮ୢDJUZ
 8FVTFE

Table 1.1: DeCniঞon of validity measures
'JSTU UFDIOJDJBOؠT HSBEF
$BSFHJWFS BTTFTTNFOU 3FGFSFODF TUBOEBSE 5PUBM
*OEFY UFTU ސ *OEFY UFTU ޑ -PPTF8BUFSZ /PU -PPTF8BUFSZ
؟MPPTF PS XBUFSZؠ SFQPSU N#4'4ୖ$ HSBEF N#4'4ୖ$ 5ZQFT ޓޔ N#4'4ୖ$ 5ZQFT ސޒ
-PPTF8BUFSZ N#4'4ୖ$ 5ZQFT ޓޔ 51 '1 51  '1
/PU -PPTF8BUFSZ N#4'4ୖ$ 5ZQF ސޒ '/ 5/ '/  5/
5PUBM 51  '/ '1 5/
N#4'4ୖ$ .PEJ୮ୢFE #SJTUPM 4UPPM 'PSN 4DBMF GPS $IJMESFO
*OEFY UFTU ސ DBSFHJWFS SFQPSUFE MPPTF PS XBUFSZ TUPPM %JE ZPVS DIJME IBWF B MPPTF PS XBUFSZ TUPPM أ
*OEFY UFTU ޑ  DBSFHJWFS HSBEF BG୴FS WJTVBM JOTQFDUJPO PG UIF TUPPM TBNQMF VTJOH UIF N#4'4ୖ$
3FGFSFODF TUBOEBSE  'JSTU MBCPSBUPSZ UFDIOJDJBOHSBEFE TUPPM DPOTJTUFODZ BDDPSEJOH UP UIF N#4'4ୖ$
5SVF 1PTJUJWF 	51
 'BMTF 1PTJUJWF 	'1
 'BMTF /FHBUJWF 	'/
 5SVF /FHBUJWF 	5/

4FOTJUJWJUZ  51	51'/
 4QFDJ୮ୢDJUZ  5/	'15/

B DMVTUFSFE TBOEXJDI FTUJNBUPS UP BEKVTU TUBOEBSE FSSPST GPS DMVTUFSJOH CZ DPNNVOJUZ  %F୮ୢOJUJPOT PG
UIF WBMJEJUZ NFBTVSFT BSF HJWFO JO 5BCMF 
8F TUSBUJ୮ୢFE UIF NPEFMT CZ DBSFHJWFS UZQF 	NPUIFS PS GBUIFS
 5P UFTU GPS BO JOUFSBDUJPO CFUXFFO DBSF
HJWFS HSBEF BOE UZQF XF ୮ୢU B MPHJU NPEFM XJUI UIF PVUDPNF PG UIF JOEFY UFTU BT UIF EFQFOEFOU WBSJBCMF BOE
UIF SFGFSFODF TUBOEBSE BT BO JOEFQFOEFOU WBSJBCMF BOE BO JOUFSBDUJPO UFSN XJUI DBSFHJWFS UZQF  
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8F EJDIPUPNJ[FE UIF DBSFHJWFST N#4'4ୖ$ JOUP UZQFT  	MPPTF PS XBUFSZ
 BOE UZQFT  	OPU MPPTF PS
XBUFSZ
 BOE DPNQBSFE UIJT BHBJOTU UIF TJNJMBSMZ EJDIPUPNJ[FE HSBEF PG UIF ୮ୢSTU MBCPSBUPSZ UFDIOJDJBO 	UIF
SFGFSFODF TUBOEBSE
 8F DBMDVMBUFE UIF TFOTJUJWJUZ BOE TQFDJ୮ୢDJUZ VTJOH UIF TBNF NFUIPE BT GPS JOEFY UFTU
 XJUI TFQBSBUF MPHJU NPEFMT GPS TFOTJUJWJUZ BOE TQFDJ୮ୢDJUZ BOE B DMVTUFSFE TBOEXJDI FTUJNBUPS UP BDDPVOU
GPS DMVTUFSJOH CZ DPNNVOJUZ
5P UFTU JG UIF N#4'4ୖ$ JNQSPWFE UIF TFOTJUJWJUZ BOE TQFDJ୮ୢDJUZ PG DBSFHJWFSSFQPSUFE TUPPM DPOTJTUFODZ
XF VTFE B MPHJTUJDNJYFEF୭GFDUTNPEFM XJUI B SBOEPN JOUFSDFQU GPS CPUI DPNNVOJUZ BOE DIJME UP BDDPVOU
GPS UIF QBJSFE DPNQBSJTPO 8F JODMVEFE BO JOEJDBUPS WBSJBCMF GPS DBSFHJWFS SFQPSU XJUI PS XJUIPVU UIF

N#4'4ୖ$  BOE VTFE UIF 8BME UFTU GPS UIF DPF୭୮ୢDJFOU PG UIJT JOEJDBUPS WBSJBCMF UP FWBMVBUF TUBUJTUJDBM
TJHOJ୮ୢDBODF 5IF NJYFENPEFM ZJFMET FTUJNBUFT PG NFEJBO TFOTJUJWJUZ BOE TQFDJ୮ୢDJUZ DPOEJUJPOBM PO UIF
SBOEPN F୭GFDU JO UIJT DBTF UIF DIJME BOE UIF DPNNVOJUZ 
8F BMTP FWBMVBUFE BHSFFNFOU JO MFWFM N#4'4ୖ$ TUPPM DPOTJTUFODZ HSBEF CFUXFFO DBSFHJWFST BOE UIF
MBCPSBUPSZ UFDIOJDJBO VTJOH CPUI B XFJHIUFE BOE RVBESBUJDXFJHIUFE LBQQB BOE VTFE B CPPUTUSBQ XJUI
 SFQMJDBUFT UP DBMDVMBUF CJBTDPSSFDUFE ॎ DPO୮ୢEFODF JOUFSWBMT XJUI SFTBNQMJOH CZ DPNNVOJUZ
"OBMZTFT XFSF SVO JO 4UBUB  	4UBUB$PSQ $PMMFHF 4UBUJPO 59
 'JHVSFT XFSF HFOFSBUFE JO 3 4UVEJP
VTJOH 3 7FSTJPO  	'PVOEBUJPO PG 0QFO 4PVSDF 4UBUJTUJDT #PTUPO ." 64"

 &ঝ঑঒ঌজ 4ঝঊঝ঎খ঎গঝ
&UIJDBM DPNNJUUFFT BU UIF 6OJWFSTJUZ PG $BMJGPSOJB 	4BO 'SBODJTDP $" 64"
 &NPSZ6OJWFSTJUZ 	"UMBOUB
(" 64"
 5IF 'PPE .FEJDJOF BOE )FBMUI $BSF "ENJOJTUSBUJPO BOE $POUSPM "VUIPSJUZ PG &UIJPQJB
BOE UIF &UIJPQJBO .JOJTUSZ PG 4DJFODF BOE 5FDIOPMPHZ HSBOUFE BQQSPWBM GPS UIJT TUVEZ 8F PCUBJOFE
WFSCBM JOGPSNFE DPOTFOU JO "NIBSJD GSPN BMM DBSFHJWFST
 3঎জঞকঝজ
 $঑ঊছঊঌঝ঎ছ঒জঝ঒ঌজ ঘএ ঐছঊ঍঎ছজ
5SJBM * FNQMPZFE UISFF NFEJDBM MBCPSBUPSZ UFDIOJDJBOT BOE POF DMJOJDBM OVSTF 5ISFF XPSLFE BU HPWFSO
NFOU DMJOJDT BOE POF XPSLFE BU B VOJWFSTJUZ DMJOJD 5IF BWFSBHF OVNCFS PG ZFBST PG FYQFSJFODF XBT 
ZFBST 	4%  SBOHF 
 5SJBM ** FNQMPZFE FJHIU NFEJDBM MBCPSBUPSZ UFDIOPMPHJTUT BT HSBEFST TFWFO GSPN
DMJOJDT PQFSBUFE CZ UIF NJOJTUSZ PG IFBMUI BOE POF GSPN B VOJWFSTJUZ DMJOJD 0O BWFSBHF HSBEFST IBE 
ZFBST PG FYQFSJFODF 	TUBOEBSE EFWJBUJPO <4%>  SBOHF 
 0OF NFEJDBM MBCPSBUPSZ UFDIOJDJBO XBT
FNQMPZFE JO CPUI TUVEJFT 	5BCMF 


Table 1.2: Characterisঞcs of graders in Trial I and Trial II
5SJBM * 5SBJM **
Oޓ Oޗ
"HF JO ZFBST NFBO 	4%
 ޑޖޔ 	ޓޑ
 ޑޗޘ 	ޓޒ

(FOEFS
'FNBMF ސ 	ޑޔॎ
 ސ 	 ސޒॎ

.BMF ޒ 	ޖޔॎ
 ޖ 	 ޗޖ ॎ

1SPGFTTJPO
$MJOJDBM OVSTF ސ 	ޑޔॎ
 ޏ
.FE MBC 5FDIOJDJBO ޒ 	ޖޔॎ
 ޗ 	ސޏޏॎ

:FBST PG FYQFSJFODF NFBO 	4%
 ޔޔ 	ޒޘ
 ޖޓ 	ޒޖ

&NQMPZFS
6OJWFSTJUZ ސ 	ޑޔॎ
 ސ 	 ސޒॎ

.JOJTUSZ PG )FBMUI ޒ 	ޖޔॎ
 ޖ 	 ޗޖॎ

/VNCFST BSF O 	ॎ
 VOMFTT PUIFSXJTF JOEJDBUFE
 $঑ঊছঊঌঝ঎ছ঒জঝ঒ঌজ ঘএ জঝঞ঍ঢ ঙঘঙঞকঊঝ঒ঘগ
" ୯୳PX EJBHSBN PG TBNQMJOH BOE QBSUJDJQBUJPO JT TIPXO JO 'JHVSF  *O 5SJBM * BMM  DFOTVTFE DIJMESFO
XFSF FMJHJCMF UP QBSUJDJQBUF  DIJMESFO QSFTFOUFE GPS UIF TUVEZ WJTJU FYBNJOBUJPO EBZ BOE  QSPWJEFE
TUPPM TBNQMFT 5IF NFBO BHF PG DIJMESFO XJUI TUPPM TBNQMFT XBT  ZFBST PME ॎ 	
 PG DIJMESFO
XFSF GFNBMF BOE ॎ 	
 PG DBSFHJWFST XFSF NPUIFST *O 5SJBM **  DIJMESFO BHF [FSP UP OJOF
XFSF SBOEPNMZ TBNQMFE  DIJMESFO QSFTFOUFE GPS UIF TUVEZ WJTJU FYBNJOBUJPO EBZ BOE  DIJMESFO
QSPWJEFE TUPPM TBNQMFT  TUPPM TBNQMFT 	ॎ
 XFSF DPMMFDUFE UIF EBZ BG୴FS UIF TUVEZ WJTJU GPS DIJMESFO
VOBCMF UP QSPEVDF B TUPPM PO UIF EBZ PG UIF TUVEZ WJTJU 0G DIJMESFO XJUI TUPPM TBNQMFT UIF NFBO BHF XBT
 ZFBST PME ॎ 	
 PG DIJMESFO XFSF GFNBMF BOE ॎ 	
 PG DBSFHJWFST XFSF NPUIFST
	5BCMF 


 
Trial II study communities 
(N=40) 
Eligible children (N=2954) 
  
Provided stool samples   
N=2127  
  
Run in of 500 samples 
until weighted kappa > .90 
  
Caregiver graded consistency 
N=1627 
  
Participated in study  
N= 2410 
Lab tech consistency* 
N=1628 
  
Trial I study communities 
(N=14) 
Eligible children (N=446) 
  
Provided stool samples   
N=271  
  
Participated in study  
N= 317 
Figure 1.2: Selecঞon and parঞcipaঞon Yow diagram
Table 1.3: Characterisঞcs of study populaঞons
5SJBM * 5SJBM ** 7BMJEBUJPO TBNQMF
4UVEZ DPNNVOJUJFT 	/ސޓ
 4UVEZ DPNNVOJUJFT 	/ޓޏ
 QPQVMBUJPO
4UVEZ QPQVMBUJPO 	/ޑޖސ
 4UVEZ QPQVMBUJPO 	/ޑސޑޖ
 /ސޕޑޖ
"HF JO :FBST .FBO 	4%
 ޑޗ 	ސޘ
 ޔސ 	ޑޖ
 ޔޒ 	ޑޖ

'FNBMF ސޔޑ 	ޓޗޒॎ
 ސޑޒޒ 	ޔސޑॎ
 ޗޒޓ 	ޔސޑॎ

$BSFHJWFS 5ZQF
.PUIFS ސޖޏ 	ޕޒॎ
 ސޕޖޗ 	ޕޘޕॎ
 ސޒޓޓ 	ޗޑޕॎ

'BUIFS ޑޕ 	ޗޒॎ
 ޑޘޕ 	ސޑޒॎ
 ޑޏޕ 	ސޑޖॎ

"VOU6ODMF ސޓ 	ޓޓॎ
 ޓޕ 	ސޘॎ
 ޑޕ 	ސޕॎ

4JCMJOH ޓޓ 	ސޓॎ
 ސޗ 	ޏޖॎ
 ޕ 	ޏޓॎ

4FMG ސޒ 	ޓސॎ
 ޖޗ 	ޒޑॎ
 ޓޑ 	ޑޕॎ

4UPPM DPOTJTUFODZ UZQF
5ZQF ސ 1FMMFUT ސޓ 	ޓޓॎ
 ޒޗސ 	ސޔޗॎ
 ޑޘޏ 	ސޖޗॎ

5ZQF ޑ -VNQZ ޗޘ 	ޑޗޒॎ
 ޕޖޖ 	ޑޗސॎ
 ޓޘސ 	ޒޏޑॎ

5ZQF ޒ 4NPPUI ޕސ 	ސޘޓॎ
 ޔޕޒ 	ޑޒޓॎ
 ޓސޑ 	ޑޔޒॎ

5ZQF ޓ -PPTF ޗސ 	ޑޔޖॎ
 ޓޏޖ 	ސޕޘॎ
 ޒޖޕ 	ޑޑޔॎ

5ZQF ޔ 8BUFSZ ޑޘ 	ޘޑॎ
 ސޏޏ 	ޓސॎ
 ޕޗ 	ޓސޗॎ

7BMVFT BSF O	ॎ
 VOMFTT PUIFSXJTF JOEJDBUFE
"G୴FS ޔޏޏ TBNQMF SVO JO QFSJPE

Table 1.4: K by K confusion matrix of caregiver-reported stool consistency using mBSFS-C versus lab technician graded stool consis-
tency using mBSFS-C
'JSTU MBC UFDIOJDJBO
4FDPOE MBC UFDIOJDJBO 5ZQF ސ QFMMFUT 5ZQF ޑ MVNQZ 5ZQF ޒ TOBLF 5ZQF ޓ MPPTF 5ZQF ޔ XBUFSZ 5PUBM
5ZQF ސ QFMMFUT ޑޕސ ޗ ޑ ސ ސ ޑޖޒ
5ZQF ޑ MVNQZ ޑސ ޓޕޏ ޑޏ ޒ ޏ ޔޏޓ
5ZQF ޒ TOBLF ޗ ޑޏ ޒޖޕ ސޕ ޑ ޓޑޑ
5ZQF ޓ MPPTF ޏ ސ ސޑ ޒޓސ ޓ ޒޔޗ
5ZQF ޔ XBUFSZ ޏ ޑ ޑ ޕ ޕސ ޖސ
5PUBM ޑޘޏ ޓޘސ ޓސޑ ޒޕޖ ޕޗ ސޕޑޗ
"G୴FS ޔޏޏ TBNQMF SVOJO
 "ঐছ঎঎খ঎গঝ ঘএ ছ঎এ঎ছ঎গঌ঎ জঝঊগ঍ঊছ঍
*O 5SJBM * UIF UXP MBCPSBUPSZ UFDIOJDJBOT BHSFFE PO 	ॎ
 PG UIF MFWFM N#4'4ୖ$ HSBEFT XJUI
BO VOXFJHIUFE LBQQB PG  	ॎ $*  
 BOE B RVBESBUJDXFJHIUFE LBQQB PG  	 
 *O
5SJBM **  	ॎ
 PG HSBEFT XFSF JO BHSFFNFOU XJUI BO VOXFJHIUFE LBQQB PG  	ॎ$* 

 BOE B RVBESBUJDXFJHIUFE LBQQB PG  	ॎ$*  
 4FF 5BCMF  GPS UIF , CZ , DPOGVTJPO
NBUSJY
,BQQB JODSFBTFE XJUI UIF OVNCFS PG TBNQMFT HSBEFE 	'JHVSF 
 8IFO SFTUSJDUFE UP UIF ୮ୢSTU  TBN
QMFT 	UIF TJ[F PG 5SJBM *
 UIF VOXFJHIUFE LBQQB GPS 5SJBM ** < ॎ$*  > XBT DPNQBSBCMF UP
5SJBM * < 	ॎ$*  
 BOE UIF ॎ DPO୮ୢEFODF JOUFSWBMT PWFSMBQQFE *O 5SJBM ** UIF VOXFJHIUFE
LBQQB TVSQBTTFE  BG୴FS  TBNQMFT XFSF BTTFTTFE BOE UIF XFJHIUFE LBQQB TVSQBTTFE  BG୴FS  TBN
QMFT XFSF BTTFTTFE CZ  ୮ୢFME UFBNT BQQSPYJNBUFMZ  TBNQMFT QFS UFBN *O 5SJBM * UIF XFJHIUFE LBQQB EJE
OPU SFBDI 
5P FOTVSF SPCVTUOFTT PG PVS SFGFSFODFT TUBOEBSE 	MBCPSBUPSZ UFDIOJDJBOHSBEFE TUPPM DPOTJTUFODZ
 GPS
UIF WBMJEJUZ SFTFBSDI RVFTUJPOT JO UIJT TUVEZ XF PQUFE UP QFSNJU B SVOJO QFSJPE PG  TBNQMFT VOUJM
UIF XFJHIUFE LBQQB FYDFFEFE  5IVT UIF SFNBJOJOH WBMJEBUJPO SFTFBSDI RVFTUJPOT FWBMVBUF TBNQMFT
 UISPVHI  JO 5SJBM ** POMZ 	 TBNQMFT JO UPUBM
 $IBSBDUFSJTUJDT PG UIF TUVEZ QPQVMBUJPO JO UIF

Figure 1.3: Both unweighted (A) and quadraঞc-weighted kappa (B) increase with the number of samples graded
WBMJEBUJPO TBNQMF 	BMMPXJOH GPS UIF TBNQMF SVOJO
 BSF EJTQMBZFE JO 5BCMF 
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$BSFHJWFST SFQPSUFE UIBU ॎ 	
 PG TBNQMFT XFSF ؟MPPTF PS XBUFSZؠ XIJMF MBCPSBUPSZ UFDIOJDJBOT
HSBEFE ॎ 	
 PG TBNQMFT BT N#4'4ୖ$ UZQFT  BOE  	JF UIF FRVJWBMFOU UP ؟MPPTF PS XBUFSZؠ

5IF PWFSBMM TFOTJUJWJUZ PG DBSFHJWFSSFQPSUFE ؟MPPTF PS XBUFSZؠ TUPPM DPOTJTUFODZ XBT ॎ 	 ॎ
$*  
 BOE UIF PWFSBMM TQFDJ୮ୢDJUZ XBT ॎ 	 ॎ $*  
 5IF TFOTJUJWJUZ PG

NPUIFSؠT SFQPSUFE TUPPM DPOTJTUFODZ XBT IJHIFS UIBO GBUIFSؠT SFQPSU ॎ 	 ॎ $*  

WFSTVT ॎ 	 ॎ $*  
 5IF TQFDJ୮ୢDJUZ XBT ॎ 	 ॎ $*  
 GPS NPUIFST
BOE ॎ	 ॎ $*  
 GPS GBUIFST 5IF QWBMVF GPS UIF JOUFSBDUJPO UFSN CFUXFFO DBSFHJWFS
UZQF BOE HSBEF XBT  	5BCMF 

 7ঊক঒঍঒ঝঢ ঊগ঍ ঊঐছ঎঎খ঎গঝ ঘএ ঌঊছ঎ঐ঒ট঎ছ খ#4'4ୖ$ ঐছঊ঍঎ 	*গ঍঎ড ঝ঎জঝ 
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8F EPDVNFOUFE UIF WBMJEJUZ PG DBSFHJWFSSFQPSUFE ؟MPPTF PS XBUFSZؠ TUPPM DPOTJTUFODZ JO UXP USJBMT JO UIF
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Figure 1.4: ROC space plot for caregiver-reported stool consistency with and without the mBSFS-C
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Table 1.5: Sensiঞvity and speciCcity caregiver’s report of ‘loose or watery’ stool consistency and caregiver’s mBSFS-C grade
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Table 1.6: K by K matrix of of caregiver-reported stool consistency using mBSFS-C versus lab technician graded stool consistency
using mBSFS-C
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VTJOH N#4'4ୖ$ 	*OEFY UFYU ޑ
 	JOEFY UFTU
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5PUBM 	SFGFSFODF TUBOEBE
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PS XBUFSZؠ BSF LFZ DPNQPOFOUT PG UIF XJEFMZVTFE 8)0 EF୮ୢOJUJPO PG EJBSSIFB ؟UISFF PS NPSF MPPTF PS
XBUFSZ TUPPMT JO B IPVS QFSJPEؠ 5IF EFHSFF PG NJTDMBTTJ୮ୢDBUJPO TVHHFTUT FQJEFNJPMPHJD TUVEJFT SBO
EPNJ[FE DPOUSPM USJBMT BOE HMPCBM CVSEFO PG EJTFBTF FTUJNBUFT UIBU SFMZ PO DBSFHJWFSSFQPSUFE ؟MPPTF PS
XBUFSZؠ TUPPM UP EF୮ୢOF EJBSSIFBM EJTFBTF JO DIJMESFO NBZ VOEFSFTUJNBUF UIF QSFWBMFODF PG EJBSSIFB BOE
SFQPSU QPUFOUJBMMZ CJBTFE NFBTVSFT PG BTTPDJBUJPO
4ZNQUPNCBTFE EF୮ୢOJUJPOT PG EJBSSIFB BSF QFSWBTJWF JO FQJEFNJPMPHZ BOE DMJOJDBM SFTFBSDI ZFU GFX
TUVEJFT IBWF BUUFNQUFE UP WBMJEBUF UIFTF NFBTVSFNFOUT 5IF 8)0 EF୮ୢOJUJPO PG EJBSSIFB JT CBTFE PO
B  MPOHJUVEJOBM TUVEZ PG  DIJMESFO JO #BOHMBEFTI JOWFTUJHBUJOH GPVS EF୮ୢOJUJPOT PG TUPPM DPOTJTUFODZ
BOE GSFRVFODZ BHBJOTU NPUIFSTؠ QFSDFQUJPO PG EJBSSIFB  5IF EF୮ୢOJUJPO ؟UISFF PS NPSF MPPTF PS XBUFSZ
TUPPMTؠ XBT DIPTFO CFDBVTF JU IBE UIF IJHIFTU TFOTJUJWJUZ 	ॎ
 DPNQBSFE UP NPUIFSؠT QFSDFQUJPO PG EJ
BSSIFB 5IF EF୮ୢOJUJPO XBT OPU DPNQBSFE UP EJSFDU PCTFSWBUJPO PG UIF DIJME TUPPM TBNQMF PS B DMJOJDBM
EJBHOPTJT PG EJBSSIFB " DBSFGVM BTTFTTNFOU PG UIF8)0EF୮ୢOJUJPO JT MJLFMZ XBSSBOUFE HJWFO JUT QFSWBTJWF
VTF JO FQJEFNJPMPHZ BOE DMJOJDBM SFTFBSDI
8F GPVOE UIBU UIF N#4'4ୖ$ BO JMMVTUSBUJPO PG ୮ୢWF TUPPM DPOTJTUFODZ DBUFHPSJFT IBE HPPE BHSFFNFOU
XIFO VTFE CZ MPDBM NFEJDBM MBCPSBUPSZ UFDIOJDJBOT UP DMBTTJGZ DPOTJTUFODZ PG TUPPM TBNQMFT JO B ୮ୢFMECBTFE
SFTFBSDI TFUUJOH JO "GSJDB
8F TQFDJ୮ୢFE B LBQQB PG  PS HSFBUFS CFUXFFO MBCPSBUPSZ UFDIOJDJBO HSBEFST JO PSEFS UP KVTUJGZ VTJOH UIF
୮ୢSTU UFDIOJDJBOؠT HSBEF BT UIF HPME TUBOEBSE DPNQBSJTPO " LBQQB PG  XBT SFBDIFE BG୴FS  TBNQMFT XFSF
HSBEFE JO UIF MBSHFS 5SJBM * )PXFWFS JO UIF TNBMMFS 5SJBM ** XJUI POMZ  TBNQMFT JO UPUBM UIF IJHIFTU
XFJHIUFE LBQQB SFBDIFEXBT  5IVT BMM HSBEFT GSPN UIF TNBMMFS USJBM XFSF FYDMVEFE GSPN UIF WBMJEBUJPO
TUVEZ 5IF VQXBSE USBKFDUPSZ JO LBQQB JO UIF TNBMMFS 5SJBM ** NJSSPSFE UIBU 5SJBM * TJHOBMJOH UIBU B LBQQB
PG  NBZ IBWF CFFO SFBDIFE XJUI NPSF UJNF BOE TBNQMFT UP HSBEF
5IF JOJUJBM DSFBUJPO BOE BTTFTTNFOU PG UIF N#4'4ୖ$ JO  NFBTVSFE SFMJBCJMJUZ CFUXFFO GPVSUFFO

QIZTJDJBOHSBEFST VTJOH TUPPM QIPUPHSBQIT XJUI BO PWFSBMM *$$ PG  	ॎ$*  
  *OUSBDMBTT
DPSSFMBUJPO DPF୭୮ୢDJFOUT 	*$$T
 BSF EFQFOEFOU PO UIF WBSJBUJPO PG TUPPM DPOTJTUFODZ XJUIJO B TUVEZ QPQV
MBUJPO BOE UIVT BSF OPU EJSFDUMZ DPNQBSBCMF BDSPTT TUVEZ TJUFT ,BQQBT IBWF CFFO SFQPSUFE GPS UIF PSJHJOBM
MFWFM #4'4 " TUVEZ QVCMJTIFE JO  XBT UIF ୮ୢSTU UP BTTFTT SFMJBCJMJUZ PG UIF #4'4 VTJOH SFBM TUPPM TBN
QMFT XIFO DPNQBSJOH QBUJFOU BOE QIZTJDJBO HSBEFT PG TUPPM DPOTJTUFODZ ॎ XFSF JO BHSFFNFOU XJUI B
XFJHIUFE LBQQB PG   5IFTF SFTVMUT NFBTVSF QBUJFOU WFSTVT HSBEFS BHSFFNFOU SBUIFS UIBO HSBEFS WFS
TVT HSBEFS BHSFFNFOU BOE BSF DPNQBSBCMF XJUI UIF XFJHIUFE LBQQB DPNQBSJOH DBSFHJWFST HSBEF BOE UIF
MBCPSBUPSZ UFDIOJDJBOؠT HSBEF VTJOH UIF N#4'4ୖ$
-BCPSBUPSZ UFDIOJDJBOTNBZ OPU CF UIF CFTU HPME TUBOEBSE HSBEFS GPS EJBSSIFBM EJTFBTF $BSFHJWFST XIP
BSF NPSF GBNJMJBS XJUI UIFJS DIJMESFOؠT TUPPM QBUUFSOT NBZ CF CFUUFS BCMF UP EJ୭GFSFOUJBUF آEJBSSIFBأ GSPN
UIF OPSNBM TUPPM QBUUFSO 4PNF JUFSBUJPOT PG UIF8)0EF୮ୢOJUJPO EJBSSIFB JODMVEF UISFF PSNPSF MPPTF PS
XBUFSZ TUPPMT NPSF UIBO JT OPSNBM GPS UIF JOEJWJEVBM )FSF XF GPDVT PVS WBMJEBUJPO TUVEZ PO UIF TQFDJ୮ୢD
XPSET آMPPTF PS XBUFSZأ 'PS UIJT OBSSPXFS EF୮ୢOJUJPO UIF USBJOFE MBCPSBUPSZ UFDIOJDJBOT BSF BO BQQSP
QSJBUF SFGFSFODF TUBOEBSE 'PS WBMJEBUJOH UIF8)0 PS PUIFS EF୮ୢOJUJPOT PG EJBSSIFB PUIFS HPME TUBOEBSET
NBZ CF NPSF BQQSPQSJBUF TVDI BT B DMJOJDJBOؠT EJBHOPTJT PS QSFTFODF PG B TQFDJ୮ୢD FOUFSJD QBUIPHFO
5IF N#4'4ୖ$ JNQSPWFE UIF WBMJEJUZ PG DBSFHJWFSSFQPSUFE ؟MPPTF PS XBUFSZؠ TUPPM DPOTJTUFODZ 5IF
N#4'4ୖ$ JT BO PQUJPO UP JNQSPWF UIF WBMJEJUZ PG DBSFHJWFSSFQPSUFE TUPPM DPOTJTUFODZXIFO TUVEJFT SFMZ PO
DBSFHJWFSSFQPSUFE TZNQUPNT UP EF୮ୢOF EJBSSIFBM EJTFBTF 3FQSPEVDJOH UIF TDBMF GPS VTF JO FQJEFNJPMPHJD
TUVEJFT BOE USJBMT JT FBTZ UP JNQMFNFOU BU MPXDPTU $BSFNVTU CF UBLFO UP FOTVSF UIBU UIF TUPPMDPOTJTUFODZ
EFTDSJQUPS USBOTMBUJPOT BSF VOEFSTUPPE BOE DVMUVSBMMZ BQQSPQSJBUF *O BEEJUJPO DBSFHJWFST TIPVME CF JO
GPSNFE UIBU UIF DBSUPPO QJDUVSFT EFQJDU TUPPM DPOTJTUFODZ BOE OPU NFSFMZ BQQFBSBODF
"MUIPVHI UIF N#4'4ୖ$ TIPXT QSPNJTF JO JNQSPWJOH DBSFHJWFSSFQPSUFE TUPPM DPOTJTUFODZ SFTFBSDIFST
NVTU DBSFGVMMZ DPOTJEFS UIF VOEFSMZJOH DPOTUSVDU UIBU JT PG JOUFSFTU -PPTF PS XBUFSZ TUPPMT DBO IBWF CPUI

JOGFDUJPVT BOE OPOJOGFDUJPVT DBVTFT .PSFPWFS FOUFSJD JOGFDUJPOT DBO CF CPUI TZNQUPNBUJD BOE BTZNQ
UPNBUJD " QBUIPHFOTQFDJ୮ୢD PVUDPNF JT NPTU MJLFMZ NPSF FYQFOTJWF UIBO B TZNQUPNTCBTFE PVUDPNF
CVU UIF TQFDJ୮ୢDJUZ NBZ CF FOPVHI UP PVUXFJHI UIF EJ୭GFSFODF JO DPTUT )PXFWFS QBUIPHFOTQFDJ୮ୢD PVU
DPNFT NBZ NJTTDMBTTJGZ EJTFBTF TUBUVT CFDBVTF UIFZ JODMVEF BTZNQUPNBUJD DBTFT 4ZNQUPNBUJD PVUDPNFT
NBZ CF DPOUBNJOBUFE XJUI OPOJOGFDUJPVT TZNQUPNBUJD EJBSSIFB DBTFT UIVT PCTDVSJOH BO F୭GFDU PG BO JO
UFSWFOUJPO UBSHFUJOH JOGFDUJPO QBUIXBZT 5IF NPTU BQQSPQSJBUF PVUDPNF GPS NFBTVSJOH EJBSSIFBM EJTFBTF
EFQFOET PO B TUVEZؠT PCKFDUJWFT CVEHFU BOE UPMFSBODF GPS NJTDMBTTJ୮ୢDBUJPO
8FBDLOPXMFEHF TFWFSBM MJNJUBUJPOTPG UIJT TUVEZ 'JSTU XFXFSFVOBCMF UP BTTFTT UIF BDDVSBDZPG DBSFHJWFS
SFQPSUFE TUPPM GSFRVFODZ .FBTVSFNFOU FSSPS PG SFQPSUFE TUPPM GSFRVFODZ 	OVNCFS PG CPXFMNPWFNFOUT

JT BOPUIFS UISFBU UP UIF WBMJEJUZ PG TZNQUPNT؛CBTFE SFQPSUJOH PG EJBSSIFB BOE XBSSBOUT GVSUIFS SFTFBSDI
4FDPOE XFNBZ IBWF PWFSFTUJNBUFE UIF TFOTJUJWJUZ PG DBSFHJWFSSFQPSUFE TUPPM DPOTJTUFODZ CZ IBWJOH DBSF
HJWFST SFQPSU UIF DPOTJTUFODZ PG B TUPPM TBNQMF JO GSPOU PG UIFN 8IFO DBSFHJWFST SFTQPOE UP USBEJUJPOBM
TVSWFZ RVFTUJPOT XJUIPVU BDUVBMMZ PCTFSWJOH UIFJS DIJMEؠT SFDFOU TUPPMT XF NJHIU FYQFDU NPSF GBMTF OFHB
UJWFT BOE UIVT UIF USVF TFOTJUJWJUZ PG DBSFHJWFSSFQPSUFE TUPPM DPOTJTUFODZNBZ CF FWFO MPXFS UIBOXIBU XF
PCTFSWFE JO UIJT TUVEZ 5IJSE XF EJE OPU EJ୭GFSFOUJBUF UIF TUPPM PG CSFBTUGFE JOGBOUT XIJDI JT UZQJDBMMZ
MPPTFS UIBO UIF TUPPM PG TPMJEGFE JOGBOUT )PXFWFS XF EP OPU FYQFDU UIF WBMJEJUZ PG UIF DBSFHJWFSؠT SFQPSU
UP CF B୭GFDUFE BT UIF SFGFSFODF TUBOEBSE HSBEF XPVME TUJMM DMBTTJGZ CSFBTUGFE TUPPM BT ؟MPPTFؠ 'PVSUI UIJT
TUVEZ XBT QPQVMBUJPOCBTFE BOE UIVT SFQSFTFOUFE B OPSNBM TQFDUSVN PG TUPPM DPOTJTUFODJFT " DSJUJDBMMZ
JMM PS IPTQJUBMJ[FE QBUJFOU QPQVMBUJPO NBZ CF NPSF BQQSPQSJBUF UP WBMJEBUF EF୮ୢOJUJPOT PS EJBSSIFB BHBJOTU
DMJOJDBM EJBHOPTFT )PXFWFS UIJT TUVEZ QPQVMBUJPO JT TUJMM SFMFWBOU UP UIFNBOZ QVCMJD IFBMUI JOUFSWFOUJPO
USJBMT FQJEFNJPMPHJD TUVEJFT BOE TVSWFZT UIBU VTF QPQVMBUJPOCBTFE TBNQMFT BOE SFMZ PO DBSFHJWFS SFQPSU
UP EF୮ୢOF EJBSSIFBM EJTFBTF 'JOBMMZ XF EJE OPU BTTFTT JOUSBSBUFS SFMJBCJMJUZ PG UIF N#4'4ୖ$ TDBMF BNPOH
MBCPSBUPSZ UFDIOJDJBOT PS DBSFHJWFST 4UPPM TBNQMFT XFSF ୮ୢYFE JO B MJRVJE QSFTFSWBUJWF JNNFEJBUFMZ BG୴FS

DPMMFDUJPO BOE UIVT UIF DPOTJTUFODZ DPVME OPU CF HSBEFE BHBJO
%FTQJUF UIFTF MJNJUBUJPOT PVS TUVEZ IBE TFWFSBM TUSFOHUIT 8F DPMMFDUFE TUPPM TBNQMFT GSPN PWFS UXP
UIPVTBOE DIJMESFO GSPN UXP EJTUJODU MPDBUJPOT JO &UIJPQJB &BDI TUPPM TBNQMF DPOTJTUFODZ XBT HSBEFE CZ
B DBSFHJWFS BOE UXP USBJOFE NFEJDBM MBCPSBUPSZ UFDIOJDJBOT BDDPSEJOH UP BO FTUBCMJTIFE TUPPM DPOTJTUFODZ
TDBMF 8F BMTP FWBMVBUFE UIF VUJMJUZ PG B TJNQMF JMMVTUSBUJWF TDBMF UP JNQSPWF UIF SFQPSUJOH PG TUPPM DPOTJT
UFODZ 0VS TUVEZ XBT QPQVMBUJPOCBTFE SFQSFTFOUJOH B OPSNBM TQFDUSVN PG TUPPM DPOTJTUFODJFT BOE UIVT
EFNPOTUSBUJOH UIF VUJMJUZ PG UIFN#4'4ୖ$ GPS DMBTTJGZJOH TUPPM DPOTJTUFODZ GPS QPQVMBUJPOCBTFE SFTFBSDI
0VS ୮ୢOEJOHT BSF EJTDPODFSUJOH GPS SFTFBSDIFST BOEQVCMJD IFBMUIQSPGFTTJPOBMTXIPVTF DBSFHJWFSSFQPSUFE
TUPPM DPOTJTUFODZ UP RVBOUJGZ EJBSSIFBM EJTFBTF 8F GPVOE DBSFHJWFSSFQPSUFE ؟MPPTF BOE XBUFSZؠ TUPPM B
LFZ DPNQPOFOU PG UIF 8)0 EF୮ୢOJUJPO PG EJBSSIFB EPFT OPU BDDVSBUFMZ SF୯୳FDU ؟MPPTF PS XBUFSZؠ TUPPM
BT NFBTVSFE CZ UIF N#4'4ୖ$ 5IF EFHSFF PG NJTDMBTTJ୮ୢDBUJPO SFQPSUFE JO UIJT TUVEZ XPVME JOUSPEVDF
TVCTUBOUJBM NFBTVSFNFOU FSSPS UP TUVEJFT RVBOUJGZJOH EJBSSIFBM EJTFBTF BDDPSEJOH UP SFQPSUFE TUPPM DPO
TJTUFODZ 4QFDJ୮ୢDBMMZ UIF BEKVTUFE QSFWBMFODF DBO CF FTUJNBUFE BT UIF TVN PG UIF NFBTVSFE QSFWBMFODF
BOE TQFDJ୮ୢDJUZ NJOVT UIF SFDJQSPDBM PG UIF TFOTJUJWJUZ QMVT TQFDJ୮ୢDJUZ NJOVT POF  *U JT OPU QPTTJCMF UP
EJSFDUMZ DBMDVMBUF BO BEKVTUFE QSFWBMFODF PG EJBSSIFB GPS UIF QSFTFOU TUVEZ TJODF XF IBWF EJBHOPTUJD BDDV
SBDZ FTUJNBUFT POMZ PG TUPPM DPOTJTUFODZ BOE OPU GSFRVFODZ )PXFWFS BT B UIPVHIU FYFSDJTF JG XF BTTVNF
UIBU SFQPSUFE TUPPM GSFRVFODZ JT QFSGFDUMZ WBMJE BOE UIBU UIF FSSPS JO SFQPSUFE GSFRVFODZ JT JOEFQFOEFOU PG
SFQPSUFE DPOTJTUFODZ UIFO UIF ॎ TFWFOEBZ QSFWBMFODF PG EJBSSIFB PCTFSWFE JO UIF QSFTFOU TUVEZ XPVME
CF FRVJWBMFOU UP BO BEKVTUFE QSFWBMFODF PG ॎ 5IJT FYBNQMF JMMVTUSBUFT UIF QPUFOUJBM JNQBDU PG UIF EJBH
OPTUJD BDDVSBDZ PG B TDSFFOJOH UFTU PO UIF ୮ୢOBM QSFWBMFODF FTUJNBUF
(JWFO UIF HMPCBM QVCMJD IFBMUI JNQPSUBODF PG EJBSSIFBM EJTFBTF BOE UIFQSFEPNJOBODFPGVTJOH DBSFHJWFS
SFQPSUFE TZNQUPNT UP JEFOUJGZ DBTFT UIF MPX TFOTJUJWJUZ JEFOUJ୮ୢFE JO UIJT TUVEZ TVHHFTUT UIBU UIF CVSEFOPG
EJBSSIFBM EJTFBTFNBZCFVOEFSFTUJNBUFE BOE JOUFSWFOUJPO F୭GFDUT DPVME CF CJBTFE 3FTFBSDIFST TIPVME UBLF

DBSF XIFO VTJOH DBSFHJWFS SFQPSUFE MPPTF PS XBUFSZ TUPPM UP EF୮ୢOF EJBSSIFBM EJTFBTF *G DBSFHJWFSSFQPSUFE
TUPPM DPOTJTUFODZ JT UIF POMZ PQUJPO UP NFBTVSF QFEJBUSJD EJBSSIFB B QJDUPSJBM TDBMF MJLF UIF N#4'4ୖ$NBZ
JNQSPWF UIF WBMJEJUZ PG DBSFHJWFSSFQPSU 3FQMJDBUJOH UIJT TUVEZ JO PUIFS TFUUJOHT UP EFUFSNJOF JG TJNJMBSMZ
MPX TFOTJUJWJUZ PCUBJOT DPVME IBWF JNQPSUBOU JNQMJDBUJPOT GPS HMPCBM FTUJNBUFT PG EJBSSIFBM EJTFBTF CVSEFO

2
7JSBM TQFDJFT SJDIOFTT BOE DPNQPTJUJPO JO ZPVOH
DIJMESFO XJUI MPPTF PS XBUFSZ TUPPM

 "ঋজঝছঊঌঝ
4UPPM DPOTJTUFODZ JT BO JNQPSUBOU EJBHOPTUJD DSJUFSJPO JO CPUI SFTFBSDI BOE DMJOJDBM NFEJDJOF BOE JT PG
UFO VTFE UP EF୮ୢOF EJBSSIFBM EJTFBTF 8F FYBNJOF UIF QFEJBUSJD FOUFSJD WJSPNF BDSPTT TUPPM DPOTJTUFODJFT
UP FWBMVBUF EJ୭GFSFODFT JO SJDIOFTT BOE DPNNVOJUZ DPNQPTJUJPO VTJOH GFDBM TBNQMFT DPMMFDUFE GSPN DIJM
ESFO QBSUJDJQBUJOH JO B DMJOJDBM USJBM JO UIF "NIBSB SFHJPO PG &UIJPQJB 5IF DPOTJTUFODZ PG FBDI TBNQMF
XBT HSBEFE BDDPSEJOH UP UIF NPEJ୮ୢFE #SJTUPM 4UPPM 'PSN 4DBMF GPS DIJMESFO 	N#4'4ୖ$
 CFGPSF B QPSUJPO
PG TUPPM XBT QSFTFSWFE GPS WJSBM NFUBHFOPNJD BOBMZTJT 4UPPM TBNQMFT XFSF HSPVQFE JOUP  QPPMT BDDPSE
JOH UP TUPPM DPOTJTUFODZ UZQF %J୭GFSFOUJBM BCVOEBODF XBT EFUFSNJOFE VTJOH OFHBUJWFCJOPNJBM NPEFMJOH
0G  DFOTVTFE DIJMESFO XIP XFSF FMJHJCMF UP QBSUJDJQBUF  QSFTFOUFE GPS UIF TUVEZ WJTJU FYBNJOBUJPO
BOE  QSPWJEFE TUPPM TBNQMFT 5IF NFBO BHF PG DIJMESFO XJUI TUPPM TBNQMFT XBT  ZFBST PME 4QFDJFT
SJDIOFTT XBT IJHIFTU JO XBUFSZDPOTJTUFODZ TUPPM BOE EFDSFBTFE BT TUPPM DPOTJTUFODZ CFDBNF ୮ୢSNFS 	4QFBS
NBOؠT S Q
 5IF HSFBUFTU EJ୭GFSFOUJBM BCVOEBODF DPNQBSJOH MPPTF PS XBUFSZ UP GPSNFE TUPPM
XBT GPS OPSPWJSVT (** 	 ॎ $*  
 GPMMPXFE CZ BJDIJWJSVT " 	 ॎ $*  
 BOE BEFOP
BTTPDJBUFE WJSVT  	 ॎ$*  
 *O DPODMVTJPO XF EPDVNFOUFE B EJ୭GFSFODF JO QFEJBUSJD FOUFSJD
WJSPNFT BDDPSEJOH UPN#4'4ୖ$ TUPPM DPOTJTUFODZ DBUFHPSZ CPUI JO TQFDJFT SJDIOFTT BOE DPNQPTJUJPO 0VS
SFTVMUT TVHHFTU UIBU MPPTF PS XBUFSZ TUPPM BT NFBTVSFE CZ UIF N#4'4ୖ$ NBZ TJHOBM FOUFSJD WJSBM JOGFDUJPO
JO ZPVOH DIJMESFO "EEJUJPOBM TUVEJFT BSF XBSSBOUFE UP DPO୮ୢSN UIFTF ୮ୢOEJOHT

 #ঊঌঔঐছঘঞগ঍
4UPPM DPOTJTUFODZ JT BO JNQPSUBOU EJBHOPTUJD DSJUFSJPO JO CPUI SFTFBSDI BOE DMJOJDBM NFEJDJOF  $IBOHFT
JO TUPPM DPOTJTUFODZ BSF VTFE UPNFBTVSFNBOZ HBTUSPJOUFTUJOBM EJTPSEFST TVDI BT VMDFSBUJWF DPMJUJT JSSJUBCMF
CPXFM TZOESPNF BOE EJBSSIFB Ѽ .PTU FQJEFNJPMPHJD TUVEJFT PG EJBSSIFBM EJTFBTF JOUFSOBUJPOBMMZ VTF
TUPPM DPOTJTUFODZ TQFDJ୮ୢDBMMZ ؟MPPTF PS XBUFSZ TUPPMؠ UP DMBTTJGZ EJBSSIFB DBTFT
7JTVBM BOE EFTDSJQUJWF TUPPM DPOTJTUFODZ TDBMFT NBZ TUBOEBSEJ[F BOE JNQSPWF UIF BDDVSBDZ PG SFQPSUFE
TUPPM DPOTJTUFODZ 5IFNPTU XJEFMZ VTFE TUPPM GPSN TDBMF 5IF #SJTUPM 4UPPM 'PSN 4DBMF 	#4'4
 XBT EFWFM
PQFE JO UIF MBUF T UPNFBTVSF HVU USBOTJU UJNF  5IF #4'4 DMBTTJ୮ୢFT TUPPM GPSN JOUP TFWFO DBUFHPSJFT
BDDPSEJOH UP TUPPM DPIFTJPO TVSGBDF DSBDLJOH BOE DPOTJTUFODZ
5IF #4'4 XBT MBUFS TJNQMJ୮ୢFE UP B ୮ୢWFMFWFM TDBMF BOE SFOBNFE UIF NPEJ୮ୢFE #SJTUPM 4UPPM 'PSN 4DBMF
GPS DIJMESFO 	N#4'4ୖ$
  SBOHJOH GSPN UZQF  	IBSE QFMMFUT
 UP UZQF  	XBUFSZ TUPPM

8IJMF SFDFOU TUVEJFT IBWF EFTDSJCFE UIF CBDUFSJBM NJDSPCJPNF PG UIF DPMPO BOE GFDFT UIFSF IBWF CFFO
GFX QBSBMMFM JOWFTUJHBUJPOT PG UIF FOUFSJD BOE TUPPM WJSPNF Ѽ )FBMUIZ HVU BOE GFDBM CBDUFSJBM NJDSP
CJPNFT BSF DIBSBDUFSJ[FE BT IBWJOH IJHIFS TQFDJFT SJDIOFTT 5IJT SFMBUJPOTIJQ NBZ OPU IPME GPS UIF GFDBM
WJSPNF XIFSF IJHIFS TQFDJFT SJDIOFTT NBZ TJHOBM NPSF WJSBM JOGFDUJPOT BOE EJTFBTF
)FSF XF VTF NFUBHFOPNJDT UP FYBNJOF UIF QFEJBUSJD GFDBM WJSPNF BDSPTT TUBOEBSEJ[FE TUPPM DPOTJTUFODZ
DBUFHPSJFT VTJOH TUPPM TBNQMFT GSPN  DIJMESFO BHFE  UP  ZFBST JO SVSBM &UIJPQJB 8F FWBMVBUF QPUFOUJBM
BTTPDJBUJPOT CFUXFFO FOUFSJD WJSPNF DPNQPTJUJPO TQFDJFT SJDIOFTT BOE TUPPM DPOTJTUFODZ

 .঎ঝ঑ঘ঍জ
 4ঝঞ঍ঢ %঎জ঒ঐগ
5IJT TUVEZXBT DPOEVDUFE EVSJOH UIF ୮ୢOBM WJTJU PG B DMJOJDBM USJBM FWBMVBUJOH BXBUFS JNQSPWFNFOU JOUFSWFO
UJPO JO UIF "NIBSB SFHJPO PG &UIJPQJB 	DMJOJDBMUSJBMTHPW/$5
 Ѽ .FUIPET GPS UIF QBSFOU USJBM
BSF EFTDSJCFE JO EFUBJM FMTFXIFSF " EPPSUPEPPS QPQVMBUJPO DFOTVT XBT UBLFO JO BMM DPNNVOJUJFT
CFGPSF UIF TUVEZ WJTJU "MM DIJMESFO BHFE  ZFBST FOVNFSBUFE PO UIF DFOTVT XFSF FMJHJCMF UP QBSUJDJQBUF JO
UIF TUVEZ BOE QSPWJEF TUPPM TBNQMFT 5IF ୮ୢOBM TUVEZ WJTJU PDDVSSFE JO "QSJM  "QSJM JT UIF ESZ TFBTPO
JO UIJT SFHJPO
4UPPM TBNQMF DPMMFDUJPO BOE HSBEJOH $BSFHJWFST XFSF JOTUSVDUFE UP IBWF UIFJS DIJME EFGFDBUF JO B QMBTUJD
DIJMEؠT QPUUZ DIBJS MJOFE XJUI B CMBDL QMBTUJD CBH 'PS DIJMESFO VOBCMF UP QSPEVDF B TUPPM JO UIF ୮ୢFME TVQ
QMJFT XFSF QSPWJEFE UP UIF DBSFHJWFS XJUI JOTUSVDUJPOT UP DPMMFDU TUPPM BU IPNF UIF GPMMPXJOHNPSOJOH BOE
CSJOH JU UP B DPMMFDUJPO TJUF UIF GPMMPXJOH EBZ BU B EFTJHOBUFE UJNF
8IFO UIF TUPPM XBT SFUVSOFE UP UIF ୮ୢFME TUBUJPO JU XBT JOEFQFOEFOUMZ JOTQFDUFE JO UIF PSJHJOBM DPMMFD
UJPO DPOUBJOFS BOE HSBEFE BDDPSEJOH UP UIF .PEJ୮ୢFE #SJTUPM 4UPPM 'PSN 4DBMF GPS $IJMESFO 	N#4'4ୖ$

XIJDI XBT BWBJMBCMF BT B MBNJOBUFE TIFFU XJUI CPUI UIF DBSUPPO JNBHFT BOE "NIBSJD USBOTMBUJPOT 	'JH
VSF 
 .FUIPET EFTDSJCJOH UIF HSBEJOH QSPDFTT BOE LBQQB FWBMVBUJOH BHSFFNFOU BSF EFTDSJCFE JO EFUBJM
FMTFXIFSF 
"G୴FS UIF TUPPM TBNQMF DPOTJTUFODZ XBT HSBEFE N- PG TUPPM XBT QMBDFE JO B N- QMBTUJD UVCF QVU
PO JDF BOE USBOTGFSSFE UP B  $FMTJVT GSFF[FS BU UIF FOE PG UIF EBZ "U UIF DPNQMFUJPO PG UIF TBNQMF
DPMMFDUJPO JO FBSMZ .BZ  BMM TBNQMFT XFSF USBOTGFSSFE UP #BIJS %BS 3FHJPOBM -BCPSBUPSZ 	#BIJS %BS
&UIJPQJB
 BOE LFQU BU  $FMTJVT VOUJM UIFZ XFSF TIJQQFE UP 6OJWFSTJUZ PG $BMJGPSOJB 4BO 'SBODJTDP JO
'FCSVBSZ 

 -ঊঋঘছঊঝঘছঢ খ঎ঝ঑ঘ঍জ
4UPPM TQFDJNFOT XFSF DPNCJOFE JOUP QPPMT PG  UP  XJUI TBNQMJOH TUSBUJ୮ୢFE CZ TUPPM DPOTJTUFODZ HSBEF
1PPMT XFSF ୮ୢSTU DMBSJ୮ୢFE CZ H DFOUSJGVHBUJPO GPS UFONJOVUFT BOE TVQFSOBUBOUT ୮ୢMUFSFE VTJOH B 
NVN୮ୢMUFS 	.JMMJQPSF
 /VDMFJD BDJET JO UIF ୮ୢMUSBUFTXFSF EJHFTUFEXJUI BNJYUVSF PG OVDMFBTF FO[ZNFT BOE
WJSBM OVDMFJD BDJETXFSF UIFO FYUSBDUFE VTJOH B.BYXFMM  BVUPNBUFE FYUSBDUPS 	1SPNFHB
 3BOEPN35
1$3 GPMMPXFE CZ /FYUFSBټ 95 4BNQMF 1SFQBSBUJPO ,JU 	*MMVNJOB
 XFSF VTFE UP HFOFSBUF B MJCSBSZ GPS
*MMVNJOB.J4FR 	 Y  CBTFT
 XJUI EVBM CBSDPEJOH BT QSFWJPVTMZ EFTDSJCFE
 #঒ঘ঒গএঘছখঊঝ঒ঌ ঊগঊকঢজ঎জ
"O JOIPVTF BOBMZTJT QJQFMJOFXBT VTFE UP BOBMZ[F TFRVFODF EBUB 3BXEBUBXFSF ୮ୢSTU QSFQSPDFTTFE CZ TVC
USBDUJOH IVNBO BOE CBDUFSJBM TFRVFODFT EVQMJDBUF TFRVFODFT BOE MPXRVBMJUZ SFBET 5IF SFBET XFSF EF
OPWP BTTFNCMFE BOE DPOUJHT BOE TJOHMFU SFBET XFSF BMJHOFE BHBJOTU B DVTUPNJ[FE WJSBM QSPUFPNF EBUBCBTF
VTJOH #-"45Y $BOEJEBUF WJSBM IJUT XFSF UIFO DPNQBSFE UP B OPOWJSVT OPOSFEVOEBOU QSPUFJO EBUBCBTF
UP SFNPWF GBMTF QPTJUJWF WJSBM IJUT
 4ঝঊঝ঒জঝ঒ঌঊক খ঎ঝ঑ঘ঍জ
"MM TUBUJTUJDBM BOBMZTFT XFSF QFSGPSNFE JO 3 WFSTJPO  	3 'PVOEBUJPO GPS 4UBUJTUJDBM $PNQVUJOH 7J
FOOB "VTUSJB
 VTJOH 3 4UVEJP WFSTJPO  5IF OVNCFS PG WJSBM SFBET BMPOH XJUI UIF UBYPOPNJD BT
TJHONFOUT BOE TBNQMF DIBSBDUFSJTUJDT XFSF BTTFNCMFE VTJOH UIF QIZMPTFR QBDLBHF 8F EF୮ୢOF BCVOEBODF
BT UIF SBX OVNCFS PG SFBET GPS FBDI TQFDJFTHFOPUZQF BOE SFMBUJWF BCVOEBODF BT UIF QSPQPSUJPO PG SBX
SFBET PG FBDI TQFDJFTHFOPUZQF JO FBDI QPPM 5P DBMDVMBUF SFMBUJWF BCVOEBODF XF EJWJEFE UIF OVNCFS PS
SFBET GPS FBDI TQFDJFTHFOPUZQF JO FBDI QPPM CZ UIF UPUBM OVNCFS PG SFBET JO UIBU QPPM BOE NVMUJQMJFE

CZ  8F FWBMVBUFE TQFDJFT SJDIOFTT 	0CTFSWFE $IBP
 BOE BMQIB EJWFSTJUZ NFBTVSFT 	4JNQTPO 4IBO
OPO BOE 'JTIFS
 VTJOH UIF FTUJNBUF@SJDIOFTT GVODUJPO PG QIZMPTFR 8F VTFE 4QFBSNBOؠT SBOL PSEFS UFTU
UP BTTFTT DPSSFMBUJPO CFUXFFO SJDIOFTT BOE N#4'4ୖ$ TUPPM DPOTJTUFODZ DBUFHPSZ BOE EFUFSNJOF TUBUJTUJDBM
TJHOJ୮ୢDBODF
8F EFUFSNJOFE EJ୭GFSFOUJBM BCVOEBODF DPNQBSJOH MPPTF BOE XBUFSZ 	N#4'4ୖ$ UZQFT 
 UP GPSNFE
TUPPM 	N#4'4ୖ$ UZQFT 
 BU UIF TQFDJFTHFOPUZQF MFWFM VTJOH OFHBUJWFCJOPNJBM NPEFMJOH JO UIF %&4FR
QBDLBHF 8F VTFE UIF #POGFSSPOJ NFUIPE UP BEKVTU QWBMVFT GPS NVMUJQMF DPNQBSJTPOT 8F FYQMPSFE
CPUI BO VOBEKVTUFE NPEFM BOE B NPEFM BEKVTUFE GPS BHF 	NFEJBO BHF QFS QPPM
 3FTVMUT BSF FYQSFTTFE BT
MPH GPME DIBOHF JO MPPTF PS XBUFSZ TUPPM DPNQBSFE UP GPSNFE TUPPM
 &ঝ঑঒ঌজ 4ঝঊঝ঎খ঎গঝ
&UIJDBM DPNNJUUFFT BU UIF 6OJWFSTJUZ PG $BMJGPSOJB 	4BO 'SBODJTDP $" 64"
 &NPSZ6OJWFSTJUZ 	"UMBOUB
(" 64"
 5IF 'PPE .FEJDJOF BOE )FBMUI $BSF "ENJOJTUSBUJPO BOE $POUSPM "VUIPSJUZ PG &UIJPQJB
BOE UIF &UIJPQJBO .JOJTUSZ PG 4DJFODF BOE 5FDIOPMPHZ HSBOUFE BQQSPWBM GPS UIJT TUVEZ 8F PCUBJOFE
WFSCBM JOGPSNFE DPOTFOU JO "NIBSJD GSPN BMM DBSFHJWFST
 3঎জঞকঝজ
 $঑ঊছঊঌঝ঎ছ঒জঝ঒ঌজ ঘএ জঝঞ঍ঢ ঙঘঙঞকঊঝ঒ঘগ
0G  DFOTVSFE DIJMESFO XIPXFSF FMJHJCMF UP QBSUJDJQBUF  DIJMESFO QSFTFOUFE GPS UIF TUVEZ WJTJU FYBN
JOBUJPO BOE  QSPWJEFE TUPPM TBNQMFT 5IF NFBO BHF PG DIJMESFO XJUI TUPPM TBNQMFT XBT  ZFBST PME
ॎ 	
 PG DIJMESFO XFSF GFNBMF " EFUBJMFE EFTDSJQUJPO PG UIF TUVEZ QPQVMBUJPO DIBSBDUFSJTUJDT
CZ TUPPM DPOTJTUFODZ DBUFHPSZ JT QSFTFOUFE JO 	5BCMF 
 5IF  TBNQMFT XFSF BOBMZ[FE JO  QPPMT 
QPPMT 	 TBNQMFT
 XFSF XBUFSZUZQF   QPPMT 	 TBNQMFT
 XFSF MPPTFUZQF   QPPMT 	 TBNQMFT
 XFSF

Table 2.1: Characterisঞcs of the study populaঞon by mBSFS-C stool consistency category
8BUFSZ -PPTF 4NPPUI -VNQZ 1FMMFUT
/ DIJMESFO 	QPPMT
 ޑޘ 	ޓ
 ޖޘ 	ޗ
 ޔޘ 	ޕ
 ޗޗ 	ޘ
 ސޓ 	ޑ

.FBO BHF 	4%
 ސ 	ސސޓ
 ޑޖ 	ސޕ
 ޒސ 	ޑސ
 ޒޓ 	ސޗސ
 ޒޓ 	ސޕޔ

'FNBMF ސޔ 	ޔސޖॎ 
 ޒޘ 	ޓޘޓॎ 
 ޒޒ 	ޔޔޘॎ 
 ޓޗ 	ޔޓޔॎ 
 ޗ 	ޔޖސॎ 

#MPPE JO 4UPPM ޓ 	ސޒޗॎ 
 ޓ 	ޔސॎ 
 ޑ 	ޒޓॎ 
 ޔ 	ޔޖॎ 
 ޏ 	ޏॎ 

'FWFS ޘ 	ޒޑސॎ 
 ޑޗ 	ޒޕޗॎ 
 ޑޏ 	ޒޔސॎ 
 ޒޒ 	ޒޗޗॎ 
 ޕ 	ޔޏॎ 

/VNCFST BSF /	ॎ
 VOMFTT PUIFSXJTF JOEJDBUFE
$BSFHJWFS SFQPSUFE PCTFSWJOH CMPPE JO UIF TUPPM BOZ EBZ JO UIF QBTU TFWFO EBZT
$BSFHJWFS SFQPSUFE DIJME IBE B GFWFS BOZ EBZ JO UIF QBTU TFWFO EBZT
TNPPUIUZQF   QPPMT 	 TBNQMFT
 XFSF MVNQZUZQF  BOE  QPPMT 	 TBNQMFT
 XFSF IBSE QFMMFUTUZQF
5IF NFBO BHF GPS DIJMESFO XJUI XBUFSZUZQF  TUPPM XBT  ZFBS ZPVOHFS UIBO XJUI MPPTFUZQF  TUPPM 	
ZFBST
 TNPPUIUZQF  	 ZFBST
 MVNQZUZQF  	 ZFBST
 PS QFMMFUUZQF  	 ZFBST
 $BSFHJWFST SFQPSUFE
PCTFSWJOH CMPPE JO UIF TUPPM JO UIF QBTU TFWFO EBZT GPS  	ॎ
 DIJMESFO XJUI XBUFSZ TUPPM TBNQMFT
 	ॎ
 PG DIJMESFO XJUI MPPTF TBNQMFT  	ॎ
 PG DIJMESFO XJUI TNPPUI TBNQMFT  PG 	ॎ

DIJMESFO XJUI MVNQZ TBNQMFT BOE  	ॎ
 PG DIJMESFO XJUI QFMMFU TBNQMFT
 1ছ঎টঊক঎গঌ঎
5IF NPTU QSFWBMFOU WJSBM SFBET CFMPOHFE UP BOFMMPWJSVTFT 	 PG  QPPMT
 QJDPSOBWJSVTFT JO UIF TQFDJFT
DPTBWJSVT " 	 PG  QPPMT
 BOE TBMJWJSVT " 	 PG  QPPMT
 4FWFSBM WJSVTFTHFOPUZQFT XFSFNPSF QSFWBMFOU
JO XBUFSZ PS MPPTF TUPPM DPNQBSFE UP GPSNFE TUPPM 	'JHVSF 
 'PS FYBNQMF /PSPWJSVT (** XBT EFUFDUFE
JO  PG  	 ॎ
 MPPTF PS XBUFSZ QPPMT BOE  PG  GPSNFE QPPMT

Figure 2.1: Prevalence of species/genotypes by mBSFS-C stool consistency category
"JDIJWJSVT "XBT EFUFDUFE JO  PG  	 ॎ
 MPPTF PS XBUFSZ QPPMT BOE  PG  	ॎ
 GPSNFE QPPMT )VNBO

Figure 2.2: Viral abundance by mBSFS-C stool consistency category
NBTUBEFOPWJSVT $ XBT EFUFDUFE JO  PG  	ॎ
 MPPTF PS XBUFSZ QPPMT BOE  PG  	ॎ
 GPSNFE QPPMT 'PS
TPNF WJSVTFT TVDI BT TBMJWJSVT )VNBO QBSFDIPWJSVT  BOE 4BQPSSP WJSVT UIFSF EJE OPU BQQFBS UP CF B
EJ୭GFSFODF JO QSFWBMFODF CZ TUPPM DPOTJTUFODZ DBUFHPSZ )VNBO NBTUBEFOPWJSVT % XBT POMZ EFUFDUFE JO 
PG  	ॎ
 XBUFSZ QPPMT BOE OP PUIFS QPPMT 3PUBWJSVT XBT OPU EFUFDUFE JO BOZ TBNQMFT 	5BCMF  

 "ঋঞগ঍ঊগঌ঎
5IF NPTU BCVOEBOU SFBET CFMPOHFE UP UIF GBNJMZ 1JDPSOBWJSJEBF GPMMPXFE CZ 1BSWPWJSJEBF #PUI 1JDPS
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Table 2.2: Prevalence of species/genotype by mBSFS-C stool consistency category
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Figure 2.3: Di@erenঞal abundance: Loose/watery stool compared to formed stool
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Figure 2.4: Species richness according to mBSFS-C stool consistency category
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Figure 2.5: Alpha Diversity according to mBSFS-C stool consistency category
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 DPNNPOMZ BO BEFOPWJSVT UP JO
GFDU UIF HBTUSPJOUFTUJOBM USBDU BOE JU JT OPU UIPVHIU UP CF QBUIPHFOJD PS DBVTF EJBSSIFBM EJTFBTF  )PXFWFS
BEFOPBTTPDJBUFE WJSVTFT IBWF CFFO EFUFDUFE JO DIJMESFO XJUI EJBSSIFB VTJOH NFUBHFOPNJD TFRVFODJOH 
*OEFFE XF EFUFDUFE BEFOPWJSVT JO UISFF PG UIF GPVS QPPMT XJUI EFUFDUFE ""7 SFBET
8F BMTP GPVOE BO JODSFBTFE BCVOEBODF PG DPYTBDLJFWJSVT " JO MPPTF PS XBUFSZ DPOTJTUFODZ QPPMT DPN
QBSFE UP GPSNFE QPPMT $PYTBDLJFWJSVT " JT B MFBEJOH DBVTF PG IBOE GPPU BOENPVUI EJTFBTF )BOEGPPU
BOE NPVUI JOGFDUJPOT BSF DPNNPO JO ZPVOH DIJMESFO BOE XF TVTQFDU UIBU BHF NBZ DPOGPVOE UIF BTTPDJ
BUJPO CFUXFFO TUPPM DPOTJTUFODZ BOE DPYTBDLJF " BCVOEBODF *O UIF NFEJBO BHFBEKVTUFE NPEFM UIF
EJ୭GFSFOUJBM BCVOEBODF PG DPYTBDLJF " JO MPPTF PS XBUFSZ TUPPMT DPNQBSFE UP GPSNFE TUPPMT EFDSFBTFE UP
 BOE UIF ॎ DPO୮ୢEFODF JOUFSWBMT JODMVEFE UIF OVMM F୭GFDU PG 
&OUFSJD IVNBO BEFOPWJSVTFT QSJNBSJMZ IVNBO NBTUBEFOPWJSVT ' BSF DPOTJEFSFE UIF UIJSE MFBEJOH
DBVTF PG OPOCBDUFSJBM CBDUFSJBM EJBSSIFB HMPCBMMZ 8F EFUFDUFE IVNBO NBTUBEFOPWJSVT ' JO KVTU POF
XBUFSZ QPPM XJUI UPP GFX SFBET UP EFUFDU B TUBUJTUJDBMMZ TJHOJ୮ୢDBOU EJ୭GFSFODF 8F EJE EFUFDU B TJHOBM GPS
IJHIFS EJ୭GFSFOUJBM BCVOEBODF PG IVNBO NBTUBEFOPWJSVT $ JO MPPTF PS XBUFSZ TUPPM DPNQBSFE UP GPSNFE
TUPPM BMUIPVHI UIF QWBMVF XBT OPU TUBUJTUJDBMMZ TJHOJ୮ୢDBOU 4UVEJFT JO "MCBOJB ,PSFB BOE "TJB IBWF BMM
EFUFDUFE IVNBONBTUBEFOPWJSVT $ JO DIJMESFO XJUI EJBSSIFB BOE HBTUSPFOUFSJUJT CVU UIFTF TUVEJFT MBDLFE
IFBMUIZ DPOUSPMT UP DPNQBSF QSFWBMFODF Ѽ " TUVEZ PG IVNBO BEFOPWJSVT JO EJBSSIFB DIJMESFO JO 5BO
[BOJB EJE OPU ୮ୢOE B EJ୭GFSFODF JO UIF QSFWBMFODF PG IVNBO NBTUBEFOPWJSVT ' CFUXFFO DIJMESFO XJUI BOE

XJUIPVU EJBSSIFB CVU EJE SFQPSU B IVNBO NBTUBEFOPWJSVT $ QSFWBMFODF PG ॎ JO EJBSSIFB DBTFT BOE
ॎ JO DPOUSPMT 	QSFWBMFODF SBUJP PG 
 )VNBO NBTUBEFOPWJSVT $ NBZ CF BO VOSFDPHOJ[FE DBVTF PG
QFEJBUSJD EJBSSIFB JO "GSJDB BOE XBSSBOUT BEEJUJPOBM SFTFBSDI XJUI B MBSHFS TBNQMF TJ[F
$PTBWJSVT"XBT ୮ୢSTU JEFOUJ୮ୢFE  BOEIBT TJODFCFFO SFDPHOJ[FE BT B DBVTF PG EJBSSIFB JO DIJMESFOѼ
*O PVS TBNQMF $PTBWJSVT " XBT  UJNFT NPSF BCVOEBOU JO MPPTF PS XBUFSZ TUPPM DPNQBSFE UP GPSNFE
TUPPM "EEJUJPOBM VOQPPMFE TUVEJFT XPVME IFMQ DPO୮ୢSN JG $PTBWJSVT "NBZ CF B DBVTF PG MPPTF PS XBUFSZ
TUPPMT JO UIJT QPQVMBUJPO "OOFMPWJSVT JT B OFBSMZ VCJRVJUPVT WJSVT JO IVNBO CMPPE BOE JUT QSFTFODF JO UIF
QPPMFE TBNQMFTNBZ JOEJDBUF CMPPE JO UIF GFDFT QBSUJDVMBSMZ JO MPPTF BOEXBUFSZ TUPPM TBNQMFT 8F EJE
OPU EFUFDU BOZ SPUBWJSVT B MFBEJOH DBVTF PG QFEJBUSJD EJBSSIFB *O  &UIJPQJB JOJUJBUFE B DPVOUSZXJEF
WBDDJOBUJPO DBNQBJHO SFBDIJOH B DPWFSBHF PG ॎ CZ  4VDDFTTGVM SPUBWJSVT WBDDJOBUJPO NBZ FYQMBJO
XIZ OP SPUBWJSVT XBT EFUFDUFE JO MPPTF XBUFSZ PS GPSNFE TUPPM
5IFSF BSF TFWFSBM MJNJUBUJPOT PG UIJT TUVEZ UIBU BSF JNQPSUBOU UP DPOTJEFS 'JSTU PVS TBNQMFT XFSF
QPPMFE SFEVDJOH UIF F୭GFDUJWF TBNQMF TJ[F GSPN  JOEJWJEVBM TUPPM TQFDJNFOT UP  QPPMT 8JUI B MBSHFS
TBNQMF TJ[F 	TNBMMFS QPPMT
 PS JOEJWJEVBMMZ SVO TBNQMFT XF XPVME IBWF IBE NPSF TUBUJTUJDBM QSFDJTJPO GPS
FWBMVBUJOH EJ୭GFSFODFT JO UIF GFDBM WJSPNF CZ NFBTVSFE TUPPM DPOTJTUFODZ )PXFWFS QPPMJOH IBT CFFO
TIPXO UP CF BO F୭୮ୢDJFOU TUSBUFHZ UP BDDVSBUFMZ FTUJNBUF QSFWBMFODF XIFO SFTPVSDFT BSF MJNJUFE  4FD
POE UIF LBQQBNFBTVSJOH BHSFFNFOU CFUXFFO UIF MBCPSBUPSZ UFDIOJDJBOT TUPPM DPOTJTUFODZ HSBEFT XBT 
JOUSPEVDJOH TPNF QPTTJCMF NJTDMBTTJ୮ୢDBUJPO PG TUPPM DPOTJTUFODZ JOUP PVS BOBMZTFT 5IJT NJTDMBTTJ୮ୢDBUJPO
MJLFMZ OPOEJ୭GFSFOUJBM XPVME PO BWFSBHF CJBT BOZ BTTPDJBUJPOT UPXBSET UIF OVMM 5IJSE MBCPSBUPSZ TUB୭G
XFSF OPU NBTLFE UP UIF DPOTJTUFODZ PG UIF QPPMT XIFO SVOOJOH UIF BOBMZTFT )PXFWFS UIF TBNQMFT XFSF
QSPDFTTFE JO BO BSCJUSBSZ PSEFS OPU BDDPSEJOH UP TUPPM DPOTJTUFODZ 'PVSUI XF EJE OPU SVO BOZ PG UIF
QPPMT JO EVQMJDBUF UP BTTFTT SFQFBUBCJMJUZ 'JOBMMZ GFDBM TQFDJNFOT XFSF TUPSFE XJUIPVU NFEJB BMUIPVHI
UIJT TIPVME OPU B୭GFDU JEFOUJ୮ୢDBUJPO PG WJSVTFT BT JU XPVME GPS CBDUFSJB

%FTQJUF UIFTF MJNJUBUJPOT PVS TUVEZ IBE TFWFSBM TUSFOHUIT 6OMJLF NBOZ DPNQBSBCMF TUVEJFT VTJOH UBS
HFUFE 1$3 UP EFUFDU TQFDJ୮ୢD QSFTQFDJ୮ୢFE WJSVTFT XF VTFE B NFUBHFOPNJD BQQSPBDI BMMPXJOH TZTUFNBUJD
BOE VOCJBTFE DIBSBDUFSJ[BUJPO PG UIF TUPPM WJSPNF 8F BQQMJFE NPEFSO TUBUJTUJDBM UPPMT EFWFMPQFE GPS NJ
DSPCJPNF BOBMZTJT FOBCMJOH B DPNQSFIFOTJWF WJFX PG UIF FOUJSF GFDBM WJSBM DPNNVOJUZ 0VS TUVEZ XBT
BMTP QPQVMBUJPOCBTFE FOSPMMJOH B SFQSFTFOUBUJWF TBNQMF PG BMM DIJMESFO JO UIF DPNNVOJUZ CPUI IFBMUIZ
BOE TJDL
*O DPODMVTJPO XF GPVOE EJ୭GFSFODFT JO UIF QFEJBUSJD GFDBM WJSPNF CZ TUPPM TBNQMF DPOTJTUFODZ BT NFB
TVSFE CZ UIF NPEJ୮ୢFE #SJTUPM 4UPPM 'PSN 4DBMF GPS $IJMESFO 	N#4'4ୖ$
 8BUFSZ BOE MPPTF TUPPMT IBE
HSFBUFS TQFDJFT SJDIOFTT DPNQBSFE UP GPSNFE TUPPMT BOE XFSF NPSF BCVOEBOU JO OPSPWJSVT (** BJDIJWJSVT
" ""7 BOE IVNBO NBTUBEFOPWJSVT $ 0VS SFTVMUT TVHHFTU UIBU MPPTF PS XBUFSZ TUPPM BT NFBTVSFE CZ
UIFN#4'4ୖ$NBZ TJHOBM FOUFSJD WJSBM JOGFDUJPO JO ZPVOH DIJMESFO "EEJUJPOBM TUVEJFT XJUI MBSHFS TBNQMFT
TJ[FT BSF XBSSBOUFE UP DPO୮ୢSN UIFTF ୮ୢOEJOHT

3
ތVBOUJUBUJWF #JBT "OBMZTJT GPS .JTDMBTTJ୮ୢFE
1FEJBUSJD %JBSSIFB JO B $MVTUFS3BOEPNJ[FE
8BUFS *OUFSWFOUJPO 5SJBM

 "ঋজঝছঊঌঝ
%JBSSIFB JT B NBKPS DPOUSJCVUPS UP HMPCBM DIJME NPSCJEJUZ BOE NPSUBMJUZ .PTU USJBMT NFBTVSF EJBSSIFB
VTJOH DBSFHJWFSSFQPSUFE TZNQUPNT XIJDI BSF QSPOF UP TVCTUBOUJBM NFBTVSFNFOU FSSPS #JBT BOBMZTJT DBO
CF VTFE UP FTUJNBUF UIF EJSFDUJPO NBHOJUVEF BOE VODFSUBJOUZ BSJTJOH GSPN NJTDMBTTJ୮ୢFE PVUDPNFT 0VS
PCKFDUJWF JT UP SFQPSU UIF F୭GFDU PG B XBUFS JOUFSWFOUJPO USJBM PO DBSFHJWFSSFQPSUFE QFEJBUSJD EJBSSIFB BOE
UP QFSGPSN CJBT BOBMZTJT UP FTUJNBUF UIF F୭GFDU PG UIF JOUFSWFOUJPO BDDPVOUJOH GPS NJTDMBTTJ୮ୢFE EJBSSIFB
'PVSUFFO DPNNVOJUJFT XFSF TFMFDUFE GPS UIF USJBM XJUI IBMG SBOEPNJ[FE UP B XBUFS QPJOU JOUFSWFOUJPO BOE
UIF PUIFS IBMG UP DPOUSPM $BSFHJWFST XFSF BTLFE UP SFQPSU JG DIJMESFO IBE UISFF PS NPSF MPPTF PS XBUFSZ
TUPPMT JO B IPVS QFSJPE BOZUJNF JO UIF QBTU TFWFO EBZT 8F VTFE MPHJTUJD SFHSFTTJPO BMPOH XJUI SPCVTU
TUBOEBSE FSSPST UP BDDPNNPEBUF DMVTUFSJOHXJUIJO DPNNVOJUJFT UP FTUJNBUF UIF F୭GFDU PG UIF JOUFSWFOUJPO
PO DBSFHJWFSSFQPSUFE EJBSSIFB BOE BTTFTTFE CJBT VTJOH TFWFSBM NFUIPET B UXPCZUXP DPSSFDUJPO QSPC
BCJMJTUJD CJBT BOBMZTJT XJUI VOJGPSN MPHJUOPSNBM BOE USJBOHVMBS QSPCBCJMJUZ GVODUJPOT BOE B SFHSFTTJPO
DPSSFDUJPO BQQSPBDI 'SPN BO JOUFSOBM WBMJEBUJPO TUVEZ UIF TFOTJUJWJUZ PG DBSFHJWFSSFQPSUFE TUPPM DPO
TJTUFODZ ॎ 	 ॎ $*  
 BOE UIF TQFDJ୮ୢDJUZ XBT ॎ 	 ॎ $*  
 8F VTFE UIFTF
QBSBNFUFST BT FTUJNBUFT GPS NJTDMBTTJ୮ୢDBUJPO PG DBSFHJWFSSFQPSUFE EJBSSIFB 5IF VODPSSFDUFE PEET SBUJP
	03
XBT  	ॎ$*  
 UIF UXPCZUXP CJBTDPSSFDUFE03XBT  	ॎ$*  
 UIF QSPC
BCJMJTUJD CJBTDPSSFDUFE 03XJUI UIF MPHJUOPSNBM EJTUSJCVUJPO XBT  	ॎ $*  
 BOE SFHSFTTJPO
DPSSFDUJPO 03 XBT  	ॎ $*  
 'PS CPUI UIF PCTFSWFE BOE CJBTDPSSFDUFE FTUJNBUFT DIJMESFO
UIF JOUFSWFOUJPO BSN IBE B TMJHIUMZ IJHIFS PEET PG SFQPSUFEEJBSSIFB IPXFWFS DPO୮ୢEFODF JOUFSWBMT GPS BMM
FTUJNBUFT JODMVEFE UIF OVMM 5IF DPO୮ୢEFODF JOUFSWBMT GPS BMM CJBTDPSSFDUFE NFUIPET XFSF XJEFS UIBO UIF
VODPSSFDUFE DPO୮ୢEFODF JOUFSWBMT #JBT BOBMZTJT EJE OPU SFWFBM B DPSSFDUFE QSPUFDUJWF F୭GFDU PG UIF XBUFS
JNQSPWFNFOU JOUFSWFOUJPO -BSHFS USJBMT XJUI NPSF QSFDJTF F୭GFDU FTUJNBUFT NBZ CF NPSF JOGPSNBUJWF

UBSHFUT GPS NJTDMBTTJ୮ୢDBUJPO CJBT BOBMZTJT
 #ঊঌঔঐছঘঞগ঍
%JBSSIFB JT B MFBEJOH DBVTF PG HMPCBM DIJME NPSCJEJUZ BOE NPSUBMJUZ XJUI BO FTUJNBUFE  CJMMJPO DBTFT BOE
 EFBUIT FWFSZ ZFBS  &UIJPQJB IBT UIF GPVSUI MBSHFTU CVSEFO PG EJBSSIFB NPSUBMJUZ HMPCBMMZ BOE UIF
TFDPOE IJHIFTU JO "GSJDB *O &UIJPQJB EJBSSIFB JT UIF TFDPOEMFBEJOH DBVTF PG EFBUI BNPOH DIJMESFO
VOEFS ୮ୢWF DBVTJOH NPSF EFBUIT UIBO )*7 5# BOE NBMBSJB DPNCJOFE  .PTU FQJEFNJPMPHJD TUVEJFT
TVSWFJMMBODF QSPHSBNT BOE USJBMT NFBTVSF EJBSSIFB VTJOH DBSFHJWFSSFQPSUFE TZNQUPNT PG୴FO VTJOH UIF
8PSME )FBMUI 0SHBOJ[BUJPO 	8)0
 EF୮ୢOJUJPO PG EJBSSIFB آUISFF PS NPSF MPPTF PS XBUFSZ TUPPMT JO B
 IPVS QFSJPE أ *O UISFF SFDFOU TZTUFNBUJD SFWJFXT PG XBUFS TBOJUBUJPO BOE IZHJFOF 	8"4)
 JOUFSWFO
UJPO USJBMT UP QSFWFOU QFEJBUSJD EJBSSIFBM EJTFBTF BMM  TUVEJFT VTFE DBSFHJWFSSFQPSUFE TZNQUPNT UP DMBTTJGZ
EJBSSIFB *O B  SFWJFX PG  TUVEJFT PG XBUFS RVBMJUZ JOUFSWFOUJPOT GPS SFEVDJOH EJBSSIFBM EJTFBTF
 VTFE UIF 8)0 EF୮ୢOJUJPO BOE  VTFE BOPUIFS TZNQUPNTCBTFE SFQPSU  $BSFHJWFSSFQPSUFE TZNQ
UPNT BSF QSPOF UP TVCTUBOUJBM NFBTVSFNFOU FSSPS 0G୴FO UIFSF BSF JODFOUJWFT GPS DBSFHJWFST UP NJTSFQPSU
TZNQUPNT TVDI BT FTUBCMJTIJOH SBQQPSU XJUI UIF JOUFSWJFXFS UIF QSPNJTF PG USFBUNFOU PS BWPJEJOH FNCBS
SBTTNFOU "EEJUJPOBMMZ RVFTUJPOT BCPVU DIJMEؠT TZNQUPNT DBO CF NJTVOEFSTUPPE PS UIF DBSFHJWFS
NBZ TJNQMZ OPU LOPX UIF BOTXFS .PSFPWFS JO XBUFS TBOJUBUJPO BOE IZHJFOF JOGSBTUSVDUVSF USJBMT JU JT
PG୴FO JNQPTTJCMF UP NBTL UIF JOUFSWFOUJPO BOE DPOUSPM HSPVQT QSFTFOUJOH BO PQQPSUVOJUZ GPS EJ୭GFSFOUJBM
SFQPSUJOH PG UIF PVUDPNF XJUI SFTQFDU UP FYQPTVSF $BSFHJWFST NBZ PWFSSFQPSU PS VOEFSSFQPSU TZNQ
UPNT CBTFE PO UIFJS JOUFSWFOUJPO HSPVQ 8IJMF XBUFS TBOJUBUJPO BOE IZHJFOF JNQSPWFNFOUT BSF XJEFMZ
UIPVHIU UP SFEVDF BOEPS QSFWFOU QFEJBUSJD EJBSSIFB FWJEFODF GSPN SJHPSPVTMZ DPOEVDUFE SBOEPNJ[FE
USJBMT JT TDBSDF *O GBDU ୮ୢWF SFDFOU SBOEPNJ[FE USJBMT JO .BMJ *OEJB ,FOZB BOE #BOHMBEFTI GPVOE OP FG
GFDU PG 8"4) JOUFSWFOUJPOT PO QFEJBUSJD EJBSSIFBѼ .JTDMBTTJ୮ୢDBUJPO PG CJOBSZ PVUDPNFT JOUSPEVDFT

TZTUFNBUJD CJBT UIBU DBO NBTL USVF F୭GFDUT  BOE JT POF QPUFOUJBM FYQMBOBUJPO GPS XIZ USJBMT EP OPU EJTDFSO
B NFBTVSBCMF F୭GFDU PG 8"4) JOUFSWFOUJPOT PO QFEJBUSJD EJBSSIFB 8IFO NJTDMBTTJ୮ୢDBUJPO QSPCBCJMJUJFT
	JF TFOTJUJWJUZ BOE TQFDJ୮ୢDJUZ
 BSF LOPXO CJBT BOBMZTJT DBO CF VTFE UP FTUJNBUF UIF EJSFDUJPO NBHOJUVEF
BOE VODFSUBJOUZ BSJTJOH GSPNNJTDMBTTJ୮ୢFE PVUDPNFT  .PTU CJBT BOBMZTJT UPPMT SFBEJMZ BWBJMBCMF BOE GBNJM
JBS UP FQJEFNJPMPHJTUT VTF TVNNBSZ UXPCZUXP UBCMFT XIJDI DBOOPU BDDPVOU GPS DMVTUFSJOH PG TUBOEBSE
FSSPST PS GPS DPWBSJBUFT *O DPOUSBTU /FVIBVT 	 
 EFWFMPQFE B HFOFSBM BQQSPBDI UP JODPSQPSBUF
PVUDPNFNJTDMBTTJ୮ୢDBUJPO JOUP BOZ CJOBSZ SFHSFTTJPO 5IF BQQSPBDI SFRVJSFT LOPXO FTUJNBUFT PG TFOTJUJW
JUZ BOE TQFDJ୮ୢDJUZ XIJDI DBO DPNF GSPN FYUFSOBM WBMJEBUJPO TUVEJFT %FTQJUF UIFTF BEWBOUBHFT SFHSFTTJPO
DPSSFDUJPO BQQSPBDIFT IBWF OPU CFFO BEBQUFE JOUP SPVUJOF FQJEFNJPMPHJDBM XPSL୯୳PXT
0VS PCKFDUJWF JT UP SFQPSU UIF F୭GFDU PG B XBUFS JOUFSWFOUJPO USJBM PO DBSFHJWFSSFQPSUFE QFEJBUSJD EJBS
SIFB BOE UP QFSGPSN RVBOUJUBUJWF CJBT BOBMZTJT UP FTUJNBUF UIF F୭GFDU PG UIF JOUFSWFOUJPO BDDPVOUJOH GPS
NJTDMBTTJ୮ୢFE EJBSSIFB 8F VTF UISFF CJBT BOBMZTJT BQQSPBDIFT 
 UIF USBEJUJPOBM  CZ  DPSSFDUJPO XIFSFCZ
B TVNNBSZ UXPCZUXP UBCMF PG FYQPTVSF BOE PVUDPNF JT DPSSFDUFE CZ SFBMMPDBUJOH UIF OVNCFST JO FBDI
DFMM CBTFE PO UIF TFOTJUJWJUZ BOE TQFDJ୮ୢDJUZ PG UIF PVUDPNF  
 QSPCBCJMJTUJD CJBT BOBMZTJT XIJDI VTFT
QSPCBCJMJUZ EJTUSJCVUJPOT UP EFTDSJCF UIF NJTDMBTTJ୮ୢDBUJPO QBSBNFUFST UIFO HFOFSBUFT DPSSFDUFE EJTUSJCV
UJPOT VTJOH.POUF $BSMP TBNQMJOH  BOE 
 B SFHSFTTJPO DPSSFDUJPO BQQSPBDI XIFSFCZ B CJOBSZ SFHSFTTJPO
JT DPSSFDUFE GPS XJUI TQFDJ୮ୢFE TFOTJUJWJUZ BOE TQFDJ୮ୢDJUZ 
 .঎ঝ঑ঘ঍জ
 5ছ঒ঊক ঍঎জ঒ঐগ
8F DPOEVDUFE B DMVTUFSSBOEPNJ[FE USJBM PG B XBUFS JNQSPWFNFOU JOUFSWFOUJPO JO &UIJPQJB GSPN "QSJM
 UISPVHI "QSJM  	DMJOJDBMUSJBMTHPW /$5
 5IF JOUFSWFOUJPO XBT QSJNBSJMZ UBSHFUFE BU

SFEVDJOH USBDIPNB BOE UIF QSJNBSZ PVUDPNF XBT PDVMBS DIMBNZEJB JOGFDUJPO JO DIJMESFO 'PVSUFFO DPN
NVOJUJFT XFSF TFMFDUFE GPS UIF USJBM XJUI IBMG SBOEPNJ[FE UP B XBUFS QPJOU JOUFSWFOUJPO BOE UIF PUIFS IBMG
UP DPOUSPM 5IF TUVEZ EFTJHO BOENFUIPET GPS UIF USJBM BSF EFTDSJCFE JO EFUBJM FMTFXIFSF 5IF JOUFSWFOUJPO
DPOTJTUFE PG CVJMEJOH B OFX IBOE EVH XFMM JO FBDI DPNNVOJUZ 5IF CBTFMJOF WJTJU GPS UIF USJBM PDDVSSFE JO
"QSJM  BOE UIF ୮ୢOBM TUVEZ WJTJU PDDVSSFE JO "QSJM  "QSJM JT UIF ESZ TFBTPO JO UIJT SFHJPO
 4ঝঞ঍ঢ জঊখঙক঎ ঊগ঍ জ঎ক঎ঌঝ঒ঘগ
5IF USJBM TUVEZ UPPL QMBDF JO B SVSBM BHSBSJBO SFHJPO JO UIF(PODIB 4JTP &OFTF EJTUSJDU 	XPSFEB
 PG "NIBSB
&UIJPQJB 8PSFEBT JO &UIJPQJB BSF EJWJEFE JOUP BENJOJTUSBUJWF VOJUT LOPXO BT LFCFMFT BOE BU UIF UJNF PG
UIF TUVEZ LFCFMFT XFSF TVCEJWJEFE JOUP HPWFSONFOUEF୮ୢOFE VOJUT LOPXO BT TUBUF UFBNT 4UBUF UFBNT
XIJDI DPOTJTUFE PG BQQSPYJNBUFMZ  QFPQMF JO PVS TUVEZ BSFB BSF UFSNFE DPNNVOJUJFT JO UIJT QBQFS
" EPPSUPEPPS QPQVMBUJPO DFOTVT XBT UBLFO JO BMM DPNNVOJUJFT BQQSPYJNBUFMZ UXP ZFBST GPMMPXJOH
JOJUJBUJPO PG UIF JOUFSWFOUJPO "MM DIJMESFO BHFE  ZFBST 	JF VQ UP CVU OPU JODMVEJOH UIF TJYUI CJSUI
EBZ
 FOVNFSBUFE PO UIF DFOTVT XFSF FMJHJCMF UP QBSUJDJQBUF JO UIF UXPZFBS NPOJUPSJOH WJTJU XIJDI XBT
DPOEVDUFE BQQSPYJNBUFMZ  XFFLT GPMMPXJOH UIF DFOTVT
 %঒ঊছছ঑঎ঊ "জজ঎জজখ঎গঝ
"U UIF UJNF PG UIF NPOJUPSJOH WJTJU FBDI DIJMEؠT DBSFHJWFS XBT BTLFE JG UIF DIJME IBE FYQFSJFODFE UISFF PS
NPSF MPPTF PS XBUFSZ TUPPMT FJUIFS 	"
 UPEBZ 	#
 ZFTUFSEBZ PS 	$
 EVSJOH B IPVS QFSJPE PWFS UIF QBTU 
XFFL *G BOZ PG UIFTF XFSF BOTXFSFE B୭୮ୢSNBUJWFMZ UIF OVNCFS PG TUPPMT BOE QSFTFODF PG CMPPE JO UIF TUPPM
XBT EPDVNFOUFE 5IF SFTQPOTFT XFSF VTFE UP HFOFSBUF UISFF EF୮ୢOJUJPOT PG EJBSSIFB 	
 UISFF PS NPSF
MPPTF PS XBUFSZ TUPPMT 	
 CMPPE JO UIF TUPPM BOE 	
 UISFF PSNPSF XBUFSZ TUPPMT BOE GFWFS
 PWFS UISFF UJNF
QPJOUT 	UPEBZ ZFTUFSEBZ BOE JO UIF QBTU TFWFO EBZT
 5IF QSJNBSZ EJBSSIFB PVUDPNF GPS UIF USJBM XBT

QSFTQFDJ୮ୢFE BT UISFF PS NPSF MPPTF PS XBUFSZ TUPPMT JO B IPVS QFSJPE BOZUJNF JO UIF QBTU TFWFO EBZT
5SBJOFE ୮ୢFME TUB୭G BTLFE BMM UIF RVFTUJPOT BDDPSEJOH UP B TUBOEBSEJ[FE QSPUPDPM
 4ঝঊঝ঒জঝ঒ঌঊক খ঎ঝ঑ঘ঍জ
5ছ঒ঊক ঘঞঝঌঘখ঎
8F VTFE CJOPNJBM MPHJUMJOL HFOFSBMJ[FE FTUJNBUJOH FRVBUJPOT 	(&&
 XJUI SPCVTU TUBOEBSE FSSPST UP FTUJ
NBUF UIF F୭GFDU PG UIF JOUFSWFOUJPO PO UIF OJOF DBSFHJWFSSFQPSUFE EF୮ୢOJUJPOT PG EJBSSIFB 'SPN UIF (&&
MPHJU DPF୭୮ୢDJFOUT XF DBMDVMBUFE CPUI UIF PEET SBUJP BOE UIF QSFWBMFODF SBUJP GPS UIF F୭GFDU PG UIF XBUFS
JOUFSWFOUJPO PO SFQPSUFE EJBSSIFB 
.঒জঌকঊজজ঒এ঒ঌঊঝ঒ঘগ ঙঊছঊখ঎ঝ঎ছজ
8F VTFE TFOTJUJWJUZ BOE TQFDJ୮ୢDJUZ FTUJNBUFT GPS DBSFHJWFSSFQPSUFE TUPPM DPOTJTUFODZ GSPN BO JOUFSOBM WBM
JEBUJPO TUVEZ UP BQQSPYJNBUF UIFNJTDMBTTJ୮ୢDBUJPO QBSBNFUFST GPS DBSFHJWFSSFQPSUFE EJBSSIFB %FUBJMT GPS
UIF WBMJEBUJPO TUVEZ BSF EFTDSJCFE JO EFUBJM FMTFXIFSF *O CSJFG XF DPMMFDUFE TUPPM TBNQMFT GSPN DIJM
ESFO BOE DPNQBSFE UIF DBSFHJWFSؠT SFQPSU PG TUPPM TBNQMF DPOTJTUFODZ UP UIBU PG UXP USBJOFE MBCPSBUPSZ
UFDIOJDJBOT UIF TFOTJUJWJUZ PG DBSFHJWFSSFQPSUFE TUPPM DPOTJTUFODZ XBT ॎ 	 ॎ $*  
 BOE
UIF TQFDJ୮ୢDJUZ XBT ॎ 	 ॎ $*  
 5IF VOXFJHIUFE LBQQB GPS UIF UXP MBCPSBUPSZ UFDIOJDJBO
HSBEFT XBT  	 ॎ $*  
 BOE UIF RVBESBUJDXFJHIUFE LBQQB XBT  	 ॎ $*  
 8F
DPOTJEFSFE UIF QPTTJCJMJUZ PG EJ୭GFSFOUJBM NJTDMBTTJ୮ୢDBUJPO JF JG WBMJEJUZ PG SFQPSUFE TZNQUPNT JT EJ୭GFSFOU
JO JOUFSWFOUJPO WFSTFT DPOUSPM DPNNVOJUJFT *O UIF XBUFS JOUFSWFOUJPO DPNNVOJUJFT UIF TFOTJUJWJUZ XBT
ॎ 	ॎ$*  
 BOE UIF TQFDJ୮ୢDJUZXBT ॎ 	ॎ$*  
 BOE JO UIF DPOUSPM DPNNVOJUJFT
UIF TFOTJUJWJUZ XBT ॎ 	 ॎ $*  
 BOE UIF TQFDJ୮ୢDJUZ XBT ॎ 	 ॎ $*  
 )PXFWFS
UIF QWBMVF FWBMVBUJOH B EJ୭GFSFODF JO TFOTJUJWJUZ CZ TUVEZ BSN XBT  BOE GPS TQFDJ୮ୢDJUZ JU XBT  8F

VTFE ॎ DPO୮ୢEFODF JOUFSWBMT UP HVJEF UIF QSPCBCJMJUZ EFOTJUZ EJTUSJCVUJPO JOQVUT
4঒খঙক঎ ঋ঒ঊজ ঊগঊকঢজ঒জ
8F DBMDVMBUFE UIF CJBTDPSSFDUFE PEET SBUJP BOE QSFWBMFODF SBUJP VOEFS UXP EJ୭GFSFOU TDFOBSJPT EJ୭GFSFOUJBM
NJTDMBTTJ୮ୢDBUJPO PG UIF PVUDPNF 	EJBSSIFB
 XJUI SFTQFDU UP FYQPTVSF 	XBUFS JOUFSWFOUJPO BTTJHONFOU
 BOE
OPOEJ୭GFSFOUJBMNJTDMBTTJ୮ୢDBUJPO 8F GPMMPXFE UIFNJTDMBTTJ୮ୢDBUJPO CJBTDPSSFDUJPONFUIPET EFTDSJCFE CZ
(SFFOMBOE 	
 3PUINBO 	
 BOE -BTI 	
  *O CSJFG FBDI DFMM JO UIF PCTFSWFE UXPCZUXP
TVNNBSZ UBCMF JT DPSSFDUFE VTJOH UIF NJTDMBTTJ୮ୢDBUJPO QBSBNFUFST 	TFOTJUJWJUZ BOE TQFDJ୮ୢDJUZ
 UP FTUJNBUF
UIF FYQFDUFE USVUI HJWFO UIFNJTDMBTTJ୮ୢDBUJPO QSPCBCJMJUZ  'PS FYBNQMF UIF DFMM UIBU JT PVUDPNF QPTJUJWF
BOE FYQPTVSF QPTJUJWF JT NVMUJQMJFE CZ UIF TFOTJUJWJUZ PG UIF PVUDPNF NFBTVSFNFOU BOE BEEFE UP UIF
WBMVF PG UIF DFMM UIBU JT EJTFBTF OFHBUJWF BOE FYQPTVSF QPTJUJWF NVMUJQMJFE CZ POF NJOVT TQFDJ୮ୢDJUZ 8F
VTFE CPPUTUSBQQJOH XJUI  SFQMJDBUFT UP FTUJNBUF UIF ॎ DPO୮ୢEFODF JOUFSWBMT GPS UIF DPSSFDUFE 03T
BOE 33T
1ছঘঋঊঋ঒ক঒জঝ঒ঌ ঋ঒ঊজ ঊগঊকঢজ঒জ
8F VTFE QSPCBCJMJTUJD CJBT BOBMZTJT UP FYQMPSF B SBOHF PG NJTDMBTTJ୮ୢDBUJPO QSPCBCJMJUJFT XJUI UISFF QSPC
BCJMJUZ EJTUSJCVUJPOT 	VOJGPSN MPHJUOPSNBM BOE USJBOHVMBS
 VOEFS EJ୭GFSFOUJBM BOE OPOEJ୭GFSFOUJBM TDF
OBSJPT  5IF QBSBNFUFST EF୮ୢOJOH UIFTF EJTUSJCVUJPOT BSF MJTUFE JO 5BCMF  8F UIFO VTFE .POUF $BSMP
TBNQMJOH GSPN UIFNJTDMBTTJ୮ୢDBUJPO QSPCBCJMJUZ EJTUSJCVUJPOXJUI  JUFSBUJPOT UP HFOFSBUF GSFRVFODZ
EJTUSJCVUJPOT GPS UIF DPSSFDUFE NFBTVSFT PG F୭GFDU 5IF NFEJBO WBMVF PG UIF GSFRVFODZ EJTUSJCVUJPO EF
TDSJCFT UIF DPSSFDUFE NFBTVSF PG BTTPDJBUJPO BOE UIF UI QFSDFOUJMF BOE UI QFSDFOUJMF PG UIF EJTUSJ
CVUJPO JOEJDBUF UIF MJNJUT JO XIJDI ॎ PG DPSSFDUFE NFBTVSFT PG BTTPDJBUJPO MJF 8F UIFO QMPUUFE UIF
SFMBUJPOTIJQ CFUXFFO TFOTJUJWJUZTQFDJ୮ୢDJUZ BOE UIF DPSSFDUFE 03 BOE 13

Table 3.1: Probability distribuঞon parameters
/POEJ୭GFSFOUJBM %J୭GFSFOUJBM
4FOTJUJWJUZ 4QFDJ୮ୢDJUZ 4FOTJUJWJUZ 4QFDJ୮ୢDJUZ
*OUFSWFOUJPO $POUSPM *OUFSWFOUJPO $POUSPM
6OJGPSN .JO ޓޏޏॎ ޖޏޏॎ ޓޏॎ ޓޏॎ ޖޏॎ ޖޏॎ
.BY ޘޘޘॎ ޘޘޘॎ ޘޘޘॎ ޘޘޘॎ ޘޘޘॎ ޘޘޘॎ
-PHJUOPSNBM -PDBUJPO ޔޒޒॎ ޘޓޑॎ ޓޘޏॎ ޔޖޓॎ ޘޕޏॎ ޘޑޔॎ
4DBMF ޏޘ ޏޘ ޏޘ ޏޘ ޏޘ ޏޘ
-PXFS CPVOE TIJG୴ ޒޑޔॎ ޗޏޑॎ ޑޘޖॎ ޑޑޔॎ ޖޒޗॎ ޕޒޑॎ
6QQFS CPVOE TIJG୴ ޖޒޏॎ ޘޗޔॎ ޕޗޖॎ ޗޕޑॎ ޘޘޔॎ ޘޗޘॎ
5SJBOHVMBS -PXFS MJNJU ޒޑޔॎ ޗޏޑॎ ޑޘޖॎ ޑޑޔॎ ޖޒޗॎ ޕޒޑॎ
6QQFS MJNJU ޖޒޏॎ ޘޗޔॎ ޕޗޖॎ ޗޕޑॎ ޘޘޔॎ ޘޗޘॎ
.PEF ޔޒޒॎ ޘޓޑॎ ޓޘޏॎ ޔޖޓॎ ޘޕޏॎ ޘޑޔॎ
DPSSFMBUJPO GPS TFOTJUJWJUZ  ޔ DPSSFMBUJPO GPS TQFDJ୮ୢDJUZ  ޔ
5SJBOHVMBS BOE -PHJU/PSNBM EJTUSJCVUJPOT CBTFE PO ޘޘॎ $*T GSPN WBMJEBUJPO TUVEZ
3঎ঐছ঎জজ঒ঘগ ঌঘছছ঎ঌঝ঒ঘগ
8F BMTP FTUJNBUFE UIF CJBTDPSSFDUFE PEET SBUJPT BOE QSFWBMFODF SBUJP VTJOH B SFHSFTTJPO DPSSFDUJPONFUIPE
EFWFMPQFE CZ /FVIBVT 	  
  GPS CPUI B HFOFSBMJ[FE MJOFBS NPEFM 	(-.
 BOE B (&& XJUI
SPCVTU TUBOEBSE FSSPST UP BDDPVOU GPS DMVTUFSJOH CZ DPNNVOJUZ %FUBJMT EFTDSJCJOH UIF MJOL GVODUJPO TQFD
J୮ୢDBUJPO DBO CF GPVOE JO UIF BQQFOEJY 'PS CPUI UIF (-. BOE (&& XF TQFDJ୮ୢFE DVTUPN GPSXBSE BOE
JOWFSTF MPHJU MJOL GVODUJPOT XJUI UIF QBSBNFUFS ɀ = − 4QFDJGJDJUZ BOE ɀ = − 4FOTJUJWJUZ 	&RVBUJPOT
  
 8F BEBQUFE UIF PSJHJOBM 4"4 (-. BQQSPBDI UP SVO JO 3 BOE EFWFMPQFE UIF (&& BQQSPBDI JO
3
'PSXBSE MPHJU MJOL : H(ɉ) = MPH( ɉ− ɀ− ɀ − ɉ
) 	


*OWFSTF MPHJU MJOL : H(Ʉ) = − ɀ − ɀ+ F−ǿ + ɀ 	

.JTDMBTTJ୮ୢDBUJPO QBSBNFUFST 	TFOTJUJWJUZ BOE TQFDJ୮ୢDJUZ
 XFSF FTUJNBUFE JO JO 4UBUB  	4UBUB$PSQ $PM
MFHF 4UBUJPO 59
 "MM PUIFS TUBUJTUJDBM BOBMZTFT XFSF QFSGPSNFE JO 3 WFSTJPO  	3 'PVOEBUJPO GPS 4UB
UJTUJDBM $PNQVUJOH 7JFOOB "VTUSJB
 VTJOH 3 4UVEJP WFSTJPO  8F VTFE UIF FQJTFOS QBDLBHF GPS UIF
TJNQMF BOE QSPCBCJMJTUJD CJBT BOBMZTFT
 &ঝ঑঒ঌজ জঝঊঝ঎খ঎গঝ
&UIJDBM DPNNJUUFFT BU UIF 6OJWFSTJUZ PG $BMJGPSOJB 	4BO 'SBODJTDP $" 64"
 &NPSZ6OJWFSTJUZ 	"UMBOUB
(" 64"
 5IF 'PPE .FEJDJOF BOE )FBMUI $BSF "ENJOJTUSBUJPO BOE $POUSPM "VUIPSJUZ PG &UIJPQJB
BOE UIF &UIJPQJBO .JOJTUSZ PG 4DJFODF BOE 5FDIOPMPHZ HSBOUFE BQQSPWBM GPS UIJT TUVEZ 8F PCUBJOFE
WFSCBM JOGPSNFE DPOTFOU JO "NIBSJD GSPN BMM DBSFHJWFST
 3঎জঞকঝজ
 $঑ঊছঊঌঝ঎ছ঒জঝ঒ঌজ ঘএ ঝ঑঎ জঝঞ঍ঢ ঙঘঙঞকঊঝ঒ঘগ
0G  DFOTVSFE DIJMESFO XIPXFSF FMJHJCMF UP QBSUJDJQBUF  DIJMESFO QSFTFOUFE GPS UIF TUVEZ WJTJU FYBN
JOBUJPO BOE  DBSFHJWFST SFTQPOEFE UP RVFTUJPOT BCPVU EJBSSIFB TZNQUPNT 5IF NFBO BHF PG DIJMESFO
XJUI TUPPM TBNQMFT XBT  ZFBST PME ॎ 	
 PG DIJMESFO XFSF NBMF 1PQVMBUJPO DIBSBDUFSJTUJDT CZ
TUVEZ BSN BSF EFTDSJCFE JO 5BCMF 
5BCMF  4UVEZ QPQVMBUJPO DIBSBDUFSJTUJDT

Table 3.2: Study populaঞon characterisঞcs
5SFBUNFOU BSN
8BUFS QPJOU $POUSPM
Oޖ DPNNVOJUJFT Oޖ DPNNVOJUJFT
5PUBM OVNCFS PG DIJMESFO ސޔޔ ސޕޏ
$IJMESFO QFS DPNNVOJUZ 	NFEJBO 	NJO  NBY
 ސޗ 	ސޕޒޗ
 ސޓ 	ސޏޒޘ

"HF JO ZST 	NFBO 	TE

 ޑޘޒ 	ޑޏޑ
 ޑޕޖ 	ސޖސ

.BMF ޕޗ 	ޓޒޘ
 ޗޓ 	ޔޑޔ

$BSFHJWF SPMF
.PUIFS ޗޔ 	ޔޖޏ
 ޘޖ 	ޕޒޏ

'BUIFS ސޕ 	ސޏޖ
 ސސ 	 ޖސ

"VOU ޔ 	 ޒޓ
 ޔ 	 ޒޑ

6ODMF ޓ 	 ޑޖ
 ޖ 	 ޓޔ

(VBSEJBO ސ 	 ޏޖ
 ސ 	 ޏޕ

0UIFS ޒޑ 	ޑސޔ
 ޑޕ 	ސޕޘ

4FMG ޕ 	 ޓޏ
 ޖ 	 ޓޔ

 5ছ঒ঊক 3঎জঞকঝজ
6TJOH UIF QSFTQFDJ୮ୢFE EJBSSIFB EF୮ୢOJUJPO PG BO FQJTPEF PG UISFF PS NPSF MPPTF PS XBUFSZ TUPPMT JO 
IPVST BU BOZ QPJOU JO UIF QBTU TFWFO EBZT ॎ 	
 PG DIJMESFO JO UIF XBUFS JOUFSWFOUJPO BSN BOE
ॎ 	
 PG DIJMESFO JO UIF DPOUSPM BSN IBE B SFQPSUFE BO FWFOU PG EJBSSIFB 	QSFWBMFODF SBUJP 	13

  	ॎ $*  
 03   	ॎ $*  
 Q  
 5IF *$$ XBT  5IFSF XBT OP
JOEJDBUJPO GPS B QSPUFDUJWF F୭GFDU PG UIF XBUFS JOUFSWFOUJPO PO BOZ PG UIF OJOF EJBSSIFB EF୮ୢOJUJPOT 	5BCMF

 5IF EJ୭GFSFODF JO BHFBEKVTUFE EJBSSIFB QSFWBMFODF CFUXFFO JOUFSWFOUJPO BOE DPOUSPM BSNT JT EFQJDUFE
JO 'JHVSF 
5BCMF  3FQPSUFE %JBSSIFB 5PEBZ :FTUFSEBZ BOE JO UIF 1BTU  EBZT
 4঒খঙক঎ ঋ঒ঊজ ঊগঊকঢজ঒জ
'PS UIF QSJNBSZ EJBSSIFB PVUDPNF UIF DPSSFDUFE FTUJNBUF GPS UIF 13XBT  	ॎ $*  
 BOE UIF
03 XBT  	ॎ $*  
 VOEFS OPOEJ୭GFSFOUJBM BTTVNQUJPOT 6OEFS EJ୭GFSFOUJBM BTTVNQUJPOT UIF

Figure 3.1: Age-adjust diarrhea prevalence in the past seven days, using WHO deCniঞon (three or more loose or watery stools in a
24-hour period)

Table 3.3: Probabilisঞc Bias Analysis Results
13 	ޘޔॎ $*
 03 	ޘޔॎ $*

0CTFSWFE ސސޖ 	ޏޕ ޑޑޕ
 ސޑ 	ޘޔॎ $* ޏޕޑ ޑޒޑ

6OJGPSN /POEJ୭GFSFOUJBM ސޒޕ 	ޏޗޖ ޓޗޗ
 ސޔޏ 	ޏޗޑ ޔޓޓ

%J୭GFSFOUJBM ސސޘ 	ޏސޕ ޘޘޗ
 ސޑޖ 	 ޏސޒ ސޒޕޗ

-PHJUOPSNBM /POEJ୭GFSFOUJBM ސޑސ 	ޏޗޒ ސޖޓ
 ސޒޕ 	ޏޗސ ޑޑޓ

%J୭GFSFOUJBM ސޖޒ 	ސސޏ ޑޖޘ
 ޑޑޘ 	ސޑޒ ޓޒޓ

5SJBOHVMBS /POEJ୭GFSFOUJBM ސޑޕ 	ޏޗޔ ސޘޏ
 ސޓސ 	 ޏޗޓ ޑޓޓ

%J୭GFSFOUJBM ސޕޓ 	ޏޖޑ ސޒސޑ
 ޑޏޖ 	ޏޕޔ ޑޏޗޑ

13  1SFWBMFODF 3BUJP 03 0EET 3BUJP
DPSSFDUFE 13 XBT  	ॎ $*  
 BOE UIF DPSSFDUFE 03 XBT  	ॎ $*  

 1ছঘঋঊঋ঒ক঒জঝ঒ঌ ঋ঒ঊজ ঊগঊকঢজ঒জ
3FTVMUT GPS UIF QSPCBCJMJTUJD CJBT BOBMZTJT VTJOH VOJGPSN MPHJUOPSNBM BOE USJBOHVMBS EJTUSJCVUJPOT BSF
QSFTFOUFE JO 5BCMF  $PO୮ୢEFODF JOUFSWBMT GPS OFBSMZ BMM FTUJNBUFT JODMVEFE  FYDFQU GPS MPHJUOPSNBM EJG
GFSFOUJBM DPSSFDUJPOT GPS CPUI UIF 13 BOE 1303 FTUJNBUFT BOE VQQFS CPVOET XFSF GBSUIFS GSPN UIF OVMM
DPNQBSFE UP UIF 13 6QQFS CPVOE FTUJNBUFT XFSFNPSF FYUSFNF GPS EJ୭GFSFOUJBM NJTDMBTTJ୮ୢDBUJPO VOEFS B
VOJGPSN BOE USJBOHVMBS EJTUSJCVUJPO *O UIF OPOEJ୭GFSFOUJBM NJTDMBTTJ୮ୢDBUJPO BOBMZTJT DPSSFDUFE 13 BOE
03 FTUJNBUFT XFSF IJHIMZ EFQFOEFOU PO UIF TQFDJ୮ୢDJUZ PG UIF PVUDPNF NFBTVSFNFOU 	'JHVSF 
 *O UIF
EJ୭GFSFOUJBM NJTDMBTTJ୮ୢDBUJPO BOBMZTJT DPSSFDUFE 13T BOE 03T JODSFBTFE XJUI JODSFBTJOH BCTPMVUF EJ୭GFS
FODFT JO TFOTJUJWJUZ BOE TQFDJ୮ୢDJUZ 	'JHVSF 
 5IF BCTPMVUF EJ୭GFSFODF JO TQFDJ୮ୢDJUZ TUSPOHMZ JO୯୳VFODFE
UIF DPSSFDUFE F୭GFDU FTUJNBUF 5IF NBKPSJUZ PG DPSSFDUFE FTUJNBUFT MBZ XJUIJO UIF ॎ $* GPS UIF PCTFSWFE
FTUJNBUF XIJDI JODMVEFE UIF OVMM WBMVF 	


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Figure 3.2: Non-Di@erenঞal probabilisঞc bias analysis results
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Figure 3.3: Di@erenঞal probabilisঞc bias analysis results
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